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P ll E F A C E. 


Chemistry, theoretical and technical. Physics, Mineralogy and 
Geology, are so closely allied as to render it impossible to separate 
them by lines of accurate demarcation, or to select any of them 
as a subject of special study without reference to the. rest. On the 
other hand, the immense, magnitude of the field occupied by these 
sciences, and its rapid extension by the annually increasing number 
of their cultivators, render it difficult for individuals to survey its 
vast area. To facilitate this survey, to promote a clear perception of 
the actual progress of these sciences, was ’the object of the present 
Report, which is the result of the friendly co-operation of a number 
of teachers in the University of Giessen. We arc indebted to Pro¬ 
fessor Buff for the Report on Molecular Actions, Electricity, and for 
part of that on Magnetism ; Professor Zamminer undertook to report 
upon Diamagnetism, Kinetics, Acoustics, Optics, and part of Ther- 
mology ; Professor Will upon part of Chemistry; Professor Knapp 
upon Technical Chemistry; Professor Ettling upon Mineralogy; 
lastly, Professor DiefFcnbacli upon Chemical Geology. 

The Report aims at completeness as far as is compatible with the 
limits, which in a work of this kind cannot be overstepped without 
swelling it beyond legit imate dimensions, and rendering it thus less 
accessible. Now although in general the abstracts given will be 
found sufficiently elaborate to render it unnecessary for the reader 
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to turn to the original memoirs, still it is. obvious that many cases 
must occur in which, for special purpose^ the inspection of the. 
original sources may be desirable. On this *ccount particular atten¬ 
tion has been paid to the accuracy of the literary references; not 
only the original papers, but also any translations or abstracts in 
other journals, which may be more detailed than that in the Report, 
have been cited as additional references. 

The present work attempts to. relate the progress^f our knowledge 
in sevei'al branches’ of inquiry of which it is difficult to assert that 
they belong to one of the above sciences, rather than to some other 
department of natural research ; in such cases a complete conspectus 
was possible only.from one point of view : thus, mathematico-physical 
inquiries could but be elucidated chiefly by a delineation of their phy¬ 
sical foundation and their physical results. Again, the communi¬ 
cation of the chemico-physiological researches, was, of necessity, 
limited to a complete synopsis of the papers contained in the 
Chemical Journals. 

The Report endeavours to reproduce, as faithfully as possible, the 
separate investigations, without, however, excluding a fair criticism 
by the Reporter. Whoever is acquainted with the actual condition 
of Chemistry, must admit that this science, in all that relates to the 
fundamental views respecting the constitution of salts, and of 
organic compounds, is at present in a state of transition. We arc 
not sufficiently advanced to perceive which are the correct views, 
and which will be ultimately and permanently adopted. On this 
account it became a special duty to report upon the various theories 
which are now in process of elaboration. It appeared desirable to 
represent the different researches, as far as possible, according to 
the conception of their authors, instead of discussing them from the 
point of view of a' particular school, which might be anxious to 
indicate their accordance, or to explain their discrepancy, with its 
favourite doctrines. 

It need scarcely be mentioned, that’this method of reporting could 
not positively be carried out in every detail without giving rise to 
many evils which would considerably diminish its general advan- 
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tages. It would have been highly inconvenient to reproduce in the 
communication of separate researches the discordant views entor- 
tained by chemist? as to equivalents, and their different modes of 
writing chemical formulae; much valuable space would have been lost 
by repeated explanations, and great confusion and obscurity caused, 
unless one notation had been chosen for the formulae and adhered to 
throughout. This has been done, and the perspicuity of the 
symbols insured, by the appended synopsis of the equivalents adopted 
in the work. ^Whenever the symbols are irinded to represent 
values different from those in general use, the attention of the 
reader is specially called to this change; thus, in the Mineralogical 
Report, silicic acid, usually represented by SiO a , in the comparison 
of the various formulae of the same mineral, is sometimes expressed 
by Si0 2 , when Si acquires a different value. In no case, however, 
will the reader have the slightest difficulty in knowing which equi¬ 
valent of silicium is assumed. Nor is any mistake to be anticipated 
from the fact of the symbols of elements, replacing each other in 
variable proportions, being used sometimes rather in their qualitative, 
than in their strictly quantitative signification, a mode of use which 
is invariably indicated by the symbols concerned being enclosed in 
brackets; thus (MgO, CaO, FeO), C0 2 represents a compound 
RO, C0 3 , in which 110 expresses magnesia together with lime and 
protoxide of iron. 

All temperatures, unless otherwise stated, are noted in degrees of 
the centigrade scale.* 


* The centigrade thermometer has been retained in the English edition of the 
Annual Report. The advantages of an uniform mode of stating temperatuqgs is so 
evident, that the adoption of the centigrade scale in scientific language is gradually 
becoming universal on the continent, even in countries where,* as is the case in 
Germany, another scale is used for the purposes of common life. To facilitate the con¬ 
version of the various scales, a .very complete table has been , appended. 

As the majority of the weights and measures ^quoted represent only relative magni¬ 
tudes, the decimal system, so incomparably superior to every other, both in simplicity 
and convenience, has been, with but few exceptions, retained from the original Report. 
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The present Report extending over the two years 1847 and 1848, 
its size has been doubled and its appearance retarded ; each future 
Report will be limited to one year, whereby a "regular and early 
publication will be insured. 


J. LIEBIG, //- KOPP. 


In a few instances in tifcich absolute magnitudes of practical interest are concerned, 
the corresponding values in tlie English scales have been inserted; we have given, 
moreover, tables for comparison, by the aid of which the conversions in every special 
case may be effected.—E ds. . 
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(CONTINUED.) 


Alcohol* anil Collateral Matter*. Methyl-Compound* 
and their Correlatives. Crude Wood-spirit. Kew Body con¬ 
tained therein.— From crude wood-spirit Scanlan> and after¬ 
wards Gregory, obtained a substance crystallizing in yellow 
needles; the former termed it cblanin, the latter pyroxanthin; 
Gregory(I) prepared it by saturating the first product of the dis¬ 
tillation of crude wood-spirit with lime, distilling, extracting the 
residue with hydrochloric acid, and subsequently with small portions 
of alcohol, which first dissolves out a resin, and finally pyroxanthin. 
inch w uizer(2) obtained the same body by subjecting crude wood-spirit 
to fractional distillation in the water-bath, collecting separately the 
product when it had nearly ceased to be inflammable, and saturating 
the distillate with potassa. A chrome-yellow precipitate was quickly 
formed, which, when repeatedly treated with small portions of boil¬ 
ing alcohol, yielded, at first a resin, and subsequently pyroxanthin. 
The liquid from which the pyroxanthin was . obtained, by means of 
potassa, being colourless, while even a dilute solution of pyroxan¬ 
thin exhibits an intensely yellow colour, Schweizer considered it 
probable that pyroxanthin might be formed only by the action of 
the potassa upon a peculiar body contained in the liquid. He suc¬ 
ceeded in isolating the latter compound, by allowing the above- 
mentioned fluid product of the distillation of crude wood-spirit to 
stand, for twenty-four hours, in contact with excess of ether, the 
mixture being frequently agitated, and *listilling the ethereal layer, 
when a heavy, brownish oil remained, which was repeatedly washed 
with water, then separated from a dark-brow'n resin, by distillation 

(1) Ann. Ch. Pharm. XXI, 143. 

(2) Fom Nr. 21 dor Mittlieil. der Nalurforscli. Gesellseh. in Zurich, in J. Pr. Chera. 
XL1V, 129. 
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with water, and once more rectified with water. In this manner he 
obtained a fluid, which is heavier than water, of a disagreeable odour, 
resembling that of smoked flsh, and of an acrid taste ; it is difficultly 
but entirely soluble in water, and partially separates from a hot 
saturated solution on cooling; it is readily soluble in pyroxylic spirit, 
alcohol and ether, and cannot be distilled alone without considerable 
decomposition. This liquid gradually assumes a yellow colour, espe¬ 
cially when exposed to the influence of light and air; at — 28 u it 
solidifies to a white fatty mass. When treated, either in an aqueous or 
alcoholic solution^with potassa, baryta and lime, it yields pyroxanthin ; 
assisted by heat, the carbonates of the alkalies produce the same effect, 
as docs ammonia, which gives rise to the formation of pyroxanthin 
after several hours in the cold, and in a few minutes at the tempe¬ 
rature of ebullition. In this decomposition, together with pyroxanthin, 
are formed an indifferent resin, and a volatile acid, which readily 
and completely reduces salts of suboxide of mercury. 

Action of chlorine upon Wooil-Splrit. —Jlouis(l) has investigated 
the action of chlorine upon (pure ?) wood-spirit. Dry chlorine is 
absorbed by wood-spirit in diffused light; the. liquid becomes hot, 
and of a transitory rose-red colour with evolution of hydrochloric 
acid, of a gas burning with a green flame, and subsequently of 
carbonic acid. If the process be interrupted as soon as an oily 
layer separates at the bottom of the vessel, a large quantity of 
hollow crystals are found, after some hours, resembling those of 
chloride of sodium; the layer of oily fluid in which they have been 
formed, when exposed to the air in a shallow vessel, solidifies with 
evolution of a powerful odour which irritates the eves. The crystals 
are insoluble in water, readily soluble in alcohol and ether, unalterable 
in the air, and volatile; like benzoic acid they mav he sublimed 
through unsized paper, and then present the form of long prismatic 
needles. They fuse at about 50 ’, and commence to boil at about 75", 
but the boiling-point continually rises. Their composition is repre¬ 
sented by the formula C l(l I1 1(J Cl 2 (),. Bonis believes that this 
compound which he designates dduroinesitate dc met byline, origi¬ 
nates from meihylnl C Pl 11, 0 4 , 

2 C f> Ii H 0 4 + Cl, ■= C,„ II m Cl, O, + 2 CO, + G IIC1; 

and that mcthylal may be either formed from w r ood-spirit when acted 
upon by chlorine 

3 O, II, O, + Cl, = c,. II, o, + 2 IK!) + 2 HO, 

(1) Ann. CJi. I’hys. [3] XXI, 111; J. f'r. (’horn. XI.II, 301 ; Compt. lteml. XXV, 
256, (in abstr.) j Ann. Cb. IMiann. LX IV', 31G. 
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or that it possibly may be contained in commercial wood-spirit which 
is of so variable a composition, and so difficult to purify. The above- 
mentioned crystals appear to be attacked only with difficulty by 
potassa and ammonia; nitric acid dissolves them; they yield with sul¬ 
phuric acid a solution, which after a time becomes of a beautiful rose- 
red colour, but immediately turns black when gently heated. Dry 
chlorine has no action upon the dry crystals in diffused light ; 
exposed to solar irradiation, however, they rapully absorb this gas 
with formation of an oily liquid, of a suffocating odour, insoluble in 
water and soluble in alcohol and ether.—By the continued action of 
chlorine upon wood-spirit, the crystals which have been foimied 
a ain disappear, and the whole liquid becomes oily. As the linal 
product, an oily liquid was obtained, which, when washed and dried, 
exhibited a composition corresponding to the formula C fi II., Cl 3 0, 2 . 
This oily liquid (the vapour of which powerfully irritates the eyes, 
and acts as a caustic upon the skin), when exposed to the air, pre¬ 
viously to its being washed, is converted into white, nacreous 
crystals, which are readily soluble in water, alcohol and ether; the 
aqueous solution of this substance, which is not precipitated bv 
nitrate of protoxide of silver, deposits large and well-formed 
crystals, exhibiting but a feeble odour when thus obtained. These 
crystals fuse towards 35", they commence boiling at about 5)0’, and 
are decomposed while the boiling-point rises. Their composition is 
expressed by the formula C, ; II, Cl, O, + 8 HO. They are violently 
attacked by the alkalies. They effloresce, in vacuo, with loss of 
water; when distilled with anhydrous phosphoric acid they yield a 
colourless volatile liquid C B II, Cl 4 0 2 , which, when exposed to the 
air becomes crystalline, with absorption of water. The compounds 
C (i 11., Cl ; , (). 2 and C e Il. 2 Cl, 0. 2 , may be regarded as acetone, in 
which hydrogen is replaced by chlorine. 

Methyl.— With regard to a body of the composition of the hypo¬ 
thetical methyl, comp. “ Decomposition of cyanide of ethyl by 
potassium.” 

imiitic of Methyl.— According to Picrre(l) iodide of methyl 
(C. 2 11., I) is not attacked by a current of hydrochloric acid to which 
it is submitted ; if chlorine be slowB" passed through iodide of 
methyl, covered with a stratum of wtrcer, and placed in a fecbly- 


(1) Vront the Rocuoil ties Trav. tie la Soo. tl'flmulat. 
:>, In J. Miami. [3] X1U, 150. 


pour les Sc. Plianu., July, 1S17, 
» 2 
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lighted room, the liquid immediately becomes brown, pure chloride 
of methyl gas (C 2 H 3 Cl) being evolved with separation of iodine. 

Bromide of Methyl. —Pierre(l) has likewise investigated bromide 
of methyl (C 2 1L Hr). 50 parts, by weight, of bromine, are cau¬ 
tiously (in small portions) dissolved in 200 parts of purified wood- 
spirit, at a temperature from 5° to 6°, direct sunlight being carefully 
excluded ; 7 parts of phosphorus ai'c then slowly added to it in a 
tubulated retort at a temperature below 5"; on gradually heating in 
a water-bath, the action commences at 7“ to 8” when heat sufficient 
for the fusion oPthe phosphorus is evolved. As soon as the liquid 
has cooled, the straw-yellow layer which has separated, is removed, 
and cautiously distilled together with the portion which had previously 
passed over; the distillate is washed at 0", first, with very slightly 
alkaline, and then with pure water ; dried at 0° with chloric!# of 
calcium, and rectified in a water-bath at a temperature not exceeding 
21° to 22°. A colourless, neutral, strongly odorous liquid is then 
obtained, of a spec. grav. 1 -66 t, boiling at about 15°, under a bar. 
pressure of 759 ll1in , and remaining transparent and fluid even at 
—35"-5. Analysis agrees with the formula C 2 II, Hr. 

cyanide of Methyl. —For cyanide of methyl and its decomposition 
by hydrate of potassa we refer to I. 420; respecting its formation, 
see “ Nitriles,” I. 456. 

Action of Nitric Arid upon Sulptiocyanidc of Methyl. liypnstil- 
phomethylic Acid. —,1. S. Musprutt(2) has found that sulpho- 
eyanide of methyl C, II. S 2 X, which is obtained as a heavy oily 
liquid of a disagreeable garlic-odour, by distilling, in a capacious 
retort, equal volumes of saturated solutions of sulphomethylatc of 
lime and sulphocyanide of potassium, yields, with strong nitric acid, 
injjmulphomethylic acid, the acid which Kolbe obtained from 
chlorocarbohyposulpliuric acid, C\ Cl 3 S_, 0-, + 5 HO, by exposing it 
in contact, with zinc to the action of an electric current. For a 
description of the method of preparing the acid and the salts, we 
refer to the statement respecting hyposulphethylic acid (r. infra). 
Hyposulphomethylic acid is inodorous, and withstands a high tem¬ 
perature without decomposition.—The baryta-salt is readily soluble 
in water, and is precipitated from this solution by spirits of wine; 
when dried in vacuo its foi#ula is HaO, C 2 H. { S 2 O s + IIO (HO is 


(1) From the Recucil dcs Trav. dc la Soc. (l’fimulat. pour Jes Sc. Pharm., October, 
1847, 172, in J. Pharm. [3] XIII, 157. 

(2) them. Soc. Qu. J. 1, 45; Ami. Ch. Pharm. LXV, 251 ; J. Pharm. [3] XIII, 302. 
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evolved at 100").—The lead-salt crystallizes from the aqueous 
solution in tine rhombic prisms, PbO, H., S., O- + IIO: on heat- u p°" bi 
ini', the water is evolved with intumescence.—The copper-salt is 8 ^[hp' e 
obtained in sjilendid crystals, CuO, C 3 11, S 2 0 5 -f 5 HO, by slowly thyio-sui. 
evaporating the aqueous solution. p «Sd. c 

Action of ftltrlo Acid upon Bisulphide of Methyl. Hulphomcthyla- 
sulphuric Acid.— By treatment of bisulphide of methyl with nitric 
acid, Muspratt obtained mlphomethylo-sniphuric acid ; the lead- 
salt of this acid crystallizes in tine rhombic plates, PbO, C, II ;i S 2 0 4 
+ 110, from which aqueous vapour, together with’ll compound of a 
penetrating odour, is evolved on heating.(l) 

Formation of hulphocarhonatc of Oxide of Methyl.— Zcise(2), and 
subsequently Calioiirs(3), produced sulphoearbonatc of oxide of 
methyl, C 3 1I 3 0, CS 2 , by the action of iodine upon a solution of 
mcthylo-xanthonatc of potassa (KO, C 2 H :i O, 2 CS 2 ). l)csains(d) 
is of opinion, that the first result of this reaction is tlie formation 
of iodide of potassium, and a compound, C t ll 3 S 4 0 2 , from which 
sulphoearbonatc of methyl is only produced on distillation (compare 
below, the account of the corresponding ethyl-compound). The 
compound C, II., O,, according to his statements, is obtained in 
the form of oily drops, by the action of a solution of iodine in wood- 
spint, upon an aqueous solution of mcthylo-xanthonatc of potassa ; 
the quantity of carbon and hydrogen found in this substance, agrees 
with the above formula. 

Action of Chlorine upon Oxalate of Oxide of Methyl.— Caliours(u) 
has found that chlorine, when acting under the direct influence of 
solar irradiation, rapidly converts oxalate of methyl (C, IL 0 4 ) into 
the compound, C’, II Cl, 0.,, discovered by Malaguti; by continued 
action, this body is converted into a solid substance, crystallizing in 
white, brilliant, nacreous plates, and having the composition, 


(1) Several chemists are of opinion, that snlphethylo-sulphuric acid, in the hypothe¬ 
tical anhydrous state, is C, ll 4 S._, t) ; ,: in this ease, sulphomcthylo-sulphuric acid would 
he C.. II 3 t\, i. <•., identical with the preceding acid. 

(2) Report of the Danish Academy, April, 1810, 53; Ann. Ch. Phann. LXII. 373: 
J. i’r. Clieui. XL, 292; Ann. Ch. l’hys. [3] XX. Mil ; Berzelius' Jahtesber. XXY1I, 
3 19. 

Conipt, lteml. XXIII, 821 ; Ann. Ch. l’hys. [3] XIX, 138; .1. Pr. t hem. XI., 
333 ; Berzelius’ Juhrcshcr. XXVII, 319. 

(4) Ann. Ch. Phys. |3j XX, 190; J. Pr. them. X 1.11, 292; Conipt. Rend. XXJil, 
1089 (in abstr.); Ann. Ch. Pliarm. LX IV, 323. 

t.V» Ann. Ch. l’liys. ;3] XIX, 312 ; J. Pr. t hem. XL, 123 . Ann. Ch. Phami. I.XtV, 
312. (it- ah.sir. i. 
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C + Cl 3 0 4 . When heated, it fuses and sublimes, with partial decom¬ 
position, and evolution of chlorocarbonie acid (CO Cl). The vapour 
of this compound, when passed through a glass tube, heated from 
350° to 400°, splits entirely into chlorocarbonie acid, and carbonic 
oxide (C 4 Cl :( O t ~3 CO Cl + CO). Ether and acetoue rapidly 
decompose this body, with evolution of chlorocarbonie acid, and 
formation of liquid or mucilaginous compounds, not yet accurately 
studied. Aqueous solutions of the fixed alkalies yield with it chlo¬ 
rides of the alkali-metals, together with alkaline carbonates and 
oxalates. Dry ammonia converts it into a mixture of chloride of 
ammonium and carbamide. Aniline and nicotine decompose it 
quickly; the products are not yet investigated. The various alcohols 
violently decompose the chlorinated product, with evolution of heat, 
and disengagement of chlorocarbonie acid; on addition of water, 
an oily compound separates, which is freed from hydrochloric acid 
by frequent washing, and dried by digestion with chloride of cal¬ 
cium.—If alcohol be employed, an oily liquid is obtained, which 
commences to boil at 92“, the boiling-point slowly rising to 190". 
The first product of distillation, when several times rectified, yields 
a liquid boiling between 91° and 96’, of an odour which strongly 
irritates the eyes, and of the composition of formiatc of oxide of 
ethyl, in which 1 II is replaced by Cl, namely, C ( . II. Cl () r That 
which distils from 187° to 188”, is oxalic ether, C G 11 5 () 4 . The 
action of alcohol upon C, CL O,, accordingly, appears to he repre¬ 
sented by the following equation : 

C 4 CI.,<>, + 2 C, 11,0, = 2110 + C, II-O., + C, II,Cl 0.,. 

By employing wood-spirit, an oily product is formed, whose boiling- 
point rises from 80” to 16*2°; the limpid, suffocating liquid, distil¬ 
ling from 78" to 82", has the composition of formiatc of oxide of 
methyl, in which 1 II is replaced by 1 Cl, namely, C, 11, Cl 0,; that 
which distils at 162' is oxalate of oxide of methyl, C 4 II, O r —The 
oily product of the reaction with fusel-oil consists of a liquid boil¬ 
ing at from 150“ to 160" (probably a substitution-compound of 
formiatc of oxide of amyl, C 12 Il n Cl 0 4 ), and oxalate of oxide of 
amyl, boiling at 260"(1). 


(I) The boiling-points of the various formic ethers and their substitution-products 
exhibit a simple relation : 


C, 1I 4 0 4 3.1" 

C 4 1I : , Cl () 4 78 



(■■*Un 0 4 ftS»l .. 
C„ If, Cl (), 9G I 11 


II, s (>, 

C„ II„ Cl o 4 


11 l 

too / 


41 


The same difference of composition, however, is attended in other cases with anotlui 
difference of the boiling-point. 
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Action of Chlorine upon Forinlatc of Oxide of Methyl.— According 
to Caliours, formiate of oxide of methyl, especially under solar 
irradiation, absorbs chlorine, rapidly at first, but more slowly after 
sonic time; from ten to fifteen days being necessary, in a strong 
light, to complete the reaction upon from 20 to 25 grin, of substance. 
The resulting liquid, which is rendered yellow by absorption of 
chlorine, becomes colourless on distillation; the greater portion 
distils between 17G° and 190°, and by several rectifications a colour¬ 
less liquid is obtained, boiling between 180° and 185", of a spec, 
grav. 1’72-t at 12", and of a strong irritating odour. This liquid is, 
CjCIjOj, formiate of oxide of methyl, in which the whole of the 
hydrogen is replaced by chlorine, polymeric with chlorocarbonie acid 
(CO Cl). When exposed to a temperature from 320" to 350", 
Cjll jClj is converted into this gas. With alcohol, or wood-spirit, 
it becomes heated; addition of water to the mixture separates the 
above-mentioned compounds, C (i 1I 5 Cl O t , or C’ t 11., Cl O,. Aqueous 
potassa-solution, even when concentrated, does not decompose it; 
aqueous ammonia, however, decomposes it immediately, even in the 
cold, with evolution of heat, formation of chloride of ammonium, and 
separation of white scales, of the lustre of mother-of-pearl; the latter 
are insoluble in water, but soluble in ether, and consist of cliloraee- 
tainidc, C, II 2 Cl., N0 2 . 

Nallcylatr of Oxl tie of Methyl. Action of Kuiphuro-nitrlc Add. 

—According to C’ahours(l), when salicylate of oxide of methyl 
(<'in II, <> (i ) i* added, drop by drop, to a mixture of equal parts of 
fuming nitric- and sulphuric acid, beating being prevented by means 
of cold water, a transparent, deep orange-yellow liquid is obtained. 
If a farther quantity of the acid mixture, be added as soon as the last, 
drops of salicylate of oxide of methyl cease to dissolve, and the whole be 
agited until complete solution is effected, the mixture, when diluted 
after some minutes with from 7 to 8 times its volume of water, 
deposits a solid, bright-yellow body, which is obtained in a state of 
purity by rcerystallization from alcohol (the alcoholic mother-liquor 
retaining in solution a substance which will be mentioned below). 
Thus purified, it forms pale-yellow scales; it is heavier than water, 
and fuses at from 121" to 125° to a bright-yellow'liquid, which becomes 
a fibrous solid on cooling. Its composition is C„. II,, (N(),). 2 0 6 , 
salicylate of oxide of mctbvl, in which 2 H arc replaced by 2 NO,; in 
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(1) Loc. fit. I. 295 ; Couipt. Rend. XXV11, -185 ^in iibstr.l; Instil. ISIS, 351. 
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or'dx&e o t consequence of salicylate of oxide of methyl exhibiting the comport- 
A™Von y dr went of an acid (termed gaultheric acid, from the occurrence of 
nitrfc'odd the °il ' n Ganltheria procumbent) Cahours designates it binitro- 
gaultheric acid (acide gaultherique binitrique). When dissolved 
in an excess of a hot solution of ammonia, this acid forms a salt, 
which, on slowly cooling, crystallizes in yellow needles, NIJ t 0, 
c„ H s (NOJ, o„ slightly soluble in cold, but very soluble in hot 
water; a dilute solution, when treated with nitrate of protoxide 
of silver, yields a chrome-yellow silver-salt, of a corresponding 
composition.—Binitrogaulthcric acid, when cautiously heated in a 
’ small, closed glass tube, sublimes, undecomposed, in small brilliant 
plates; rapidly heated, it is decomposed; heated from 80° to -10" in 
concentrated sulphuric acid, it is dissolved without decomposition, 
and again separated by water; by heating to from 75° to 80", a 
violent reaction ensues, carbonic acid being evolved, and the liquid 
assuming a red colour; if the temperature be maintained within these 
limits (by immersion in water), carbonic acid only is disengaged; 
addition of water then renders the liquid cloudy, and on cooling 
small yellow needles are separated, slightly soluble in hot alcohol and 
water, and crystallizing again on cooling. If the temperature rises 
above 100°, sulphurous acid is likewise evolved, the liquid blackens, 
and water then separates from it oidy brown, amorphous flakes.— 
Ordinary, or fuming nitric acid, at from 30" to 10", dissolves binitro- 
gaultheric acid without decomposition; addition of water separates 
it again; by boiling, however, it is entirely converted into picric 
acid.—Binitrogaulthcric acid is dissolved by aqueous solutions of 
the alkalies in the cold, without decomposition, crystalline salts 
being formed; by ebullition, however, with dilute potassa-solutiun 
the acid is destroyed, a splendid red salt being obtained, becoming 
yellow by treatment with dilute nitric acid. It is only slightly 
soluble in water, but dissolves perfectly on addition of a sufficiency of 
the solvent; on cooling, this liquid deposits a crystalline chrome-yellow 
salt, which may be washed with cold water. The red salt is 2 KO, 
C u H 3 (NO t ) 2 O., it detonates upon ignited coals, and appears to he 
perfectly decomposed by continuous ebullition with concentrated 
potassa-solntion; the yellow salt is KO, C u H., (NG 4 )., O r> . Con¬ 
centrated sulphuric acid separates from both salts hiniirosalicylic acid, 
C u H t (NOJo 0 (; , which is slightly soluble in cold and readily soluble 
in hot water; this acid, which may be considered as salicylic acid, 
in which 2 II arc replaced by 2 (NO,), crystallizes in satiny 
needles, or small, hard prisms; it is readily soluble in alcohol and 
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ether, fusible at a slight elevation of temperature, and subliming, o*oSSe t ot 
when cautiously heated, without decomposition; it gives a cherry- ^ffonof 
red colour with salts of sesquioxidc of iron, and dissolves in sulphuric 
acid at a low temperature without decomposition (being separated 
again by water), while at a higher temperature, it is decomposed; by 
boiling with concentrated nitric acid, it is converted into picric acid. 

It yields an ammonia-salt, NII 4 O, C u H s (NO. t ) 2 0 5 , crystallizing 
in small yellow needles; when diluted and heated, it dissolves 
carbonate of protoxide of silver, and deposits, on cooling, an anhy¬ 
drous silver-salt in crystalline grains; it yields with baryta-water an 
orange-yellow precipitate, and with soda a salt, crystallizing in satiny 
needles. If it be dissolved in spirits of wine through which a cur¬ 
rent of dry hydrochloric acid is passed at the boiling temperature, 
and the liquid be evaporated to one half by gently boiling, ad¬ 
dition of water separates the compound C 4 H 5 O, C J4 II 3 (N0 4 ), O- 
= C 1H II., (X0 4 ) 2 O c as a heavy oil, which soon solidifies. "When 
washed with water and recrystallized from boiling alcohol, this 
•substance is obtained in the form of small tables, resembling bini- 
trogaultheric acid; like the latter body, it forms crystallizable 
salts with the alkalies; it fuses at a slight increase of temperature 
and solidifies with a fibrous texture; after lengthened fusion it 
remains liquid for a considerable time and then solidities as a resin ; 
with concentrated potassa-solution it again yields binitrosalicylate of 
potassa. 

In the alcoholic mother-liquor from which binitrogaultheric acid 
has been deposited (II. 7), a substance remains dissolved, which 
crystallizes on evaporation; it may be obtained in a purer state 
by treatment with a small quantity of cold alcohol (in which it 
readily dissolves, a residue of binitrogaultheric acid being left), and 
spontaneous evaporation. It forms pure, transparent, yellow tables, 
containing t‘ 1( . 1I 5 (Ts’0 4 ) :i O,-, (salicylate of oxide of methyl, or gaul- 
thcrie acid, in which 3 II are replaced by 3(N0 4 ), }; it is, however, 
always mixed with picric acid.—The mixture of fuming nitric- and 
sulphuric acids acts in a totally different manner upou anisic acid, 
which is isomeric with salicylate of oxide of methyl (coin]). I. 

112 ). ' . 

Cyan urate ut oxide of Methyl has been obtained by Wurtz(l) by 
distilling cyan urate or cyanate of potassa with sulphomethylatc 


(,n Cwnpi. Krml. XXVI. ,'ioS. 
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of potassa. Repeatedly crystallized from alcohol it forms 
small colourless crystals, fusing towards 140° and volatilizing at 
295°; its vapour-deusity was found to be 5’98; the formula 
3 C 2 Il 3 0, C 6 N 3 O.,, corresponding to a condensation to 4 vols., 
requires a vapour-density of 5'94. 

Cyanate of Oxide of Methyl. —According to Wurtz(l) cyanate 
of methyl, C 2 H ;i O, C 2 N O, is obtained as a very volatile liquid, by 
distilling cyanate of potassa with an alkaline sulphomcthylate, and 
separation of the volatile portion of the distillate from the simul¬ 
taneously formed eyanurate; it forms with ammonia a crystalline 
substance C t H f> N 2 O.,; with water it yields, with evolution of car¬ 
bonic acid, a crystalline body C fi II„ N 2 () 2 , isomeric, with the pro¬ 
duct of the action of aqueous ammonia upon cyanate of oxide of ethyl. 
With regard to its products of decomposition, cyanate of oxide of 
methyl conjports itself analogously to the latter body, which is 
described farther on. 

chloroform.— Numerous communications have been published 
upon the preparation of chloroform, which, according to Hutt- 
mann(2), has been known from an early period, being described in 
Porta’s Mui/iu nalnnilis [1567] and Scott’s Letters upon Demon¬ 
ology, as a means of inducing stupefaction. Its preparation from 
spirit of wine, by means of chloride of lime, has been described hv 
Soubciran{3), Meurer(l), baroque and I[urnut(.">), (lodefrin((>), 
and C-arl(7), its preparation on a large scale by L. Kcssler(H) ; that 
from a mixture of chloride of ethyl and spirit of wine by means of 
chloride of lime, by Pierloz-FeldmannfH) ; that from acetate of 
soda and chloride of lime, by 11. Rottger(lO), and that from acetate 


(1) Gamut. Rend. XXVIl, 24] ; I.aurent and flerhardt’s Ctuiipt. Rend, des Triu. 
Chim. 1819, 117; .1. I’r. Clicm. XI,V, 31G. 

(2) J. Cliim. Med. [3] IV, 47G. 

(3) Compt. Rend. XXV, 799; J. Pharm. [3] XII, 127 ; J. Chim. Med. [3] IV. 5; 
Arch. Pharm. [2] 1.III, 271. 

(4) Arch. Pharm. [2] 1,1 II, 282. 

(a) J. Pharm. [3] XIII, 97; .1. Chim. Mid. [3] IV, 150; Compt. Rend. XXVI, 103; 
Instit. 1848, 38 ; J. Pr. Cliein. XI,III, 39G. 

(G) J. Pharm. [3] XIII, 101. 

(7) Pharm. Centr. 1848, 23G. 

(8) J. Pharm. [3] XIII, 101. 

(9) J. Chim. Med. [3] IV, 309; Instit. 1848, 190; Areli. Pharm. [2] I.Vl, 185; 
J. Pr. Chetn. XI.1V, 244. 

(10) Polytcchn. Notizblatt, 1848, Xu. 1. 
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of soda by means of hypochlorite of soda, by Reich(l). Wacken- 
rodcr(2) has communicated some comparative experiments respect¬ 
ing the preparation from spirits of wine and acetate of soda by means 
of chloride of lime. Siemerling(3) has examined, in a similar 
manner, its preparation by means of chloride of lime, from wood- 
spirit. In all the modes of preparing chloroform, an excess of lime 
with the chloride of lime is indispensable, hence the advantage of 
adding milk of lime; the deposit is a crystalline compound of chlo¬ 
ride of calcium with carbonate of lime, which is decomposed by 
washing with water. 

Soubeiran(4) tests the purity of chloroform, by ascertaining 
whether it will sink in a mixture of equal parts of concentrated sul¬ 
phuric acid and water; L. Kessler(5) has called attention to its 
adulteration with ether, and remarks, that chloroform, when agitated 
with Soubciran’s test-liquid, does not diminish in volume, while 
that which contains alcohol decreases; according to Mialbe(G) pure 
chloroform remains transparent when poured into water, while that 
which contains alcohol becomes opalescent; according to Cattel(7), 
that which contains alcohol is coloured green by chromic acid, or by 
bichromate of potassa and sulphuric acid, while pure chloroform is 
• •of effected by this treatment. 

Swan(8) found the spec. grav. of chloroform to be from 1*-193 to 
1 * 107 ; Morson(9) states, that, under the influence of light and air 
it is decomposed with evolution of chlorine, hydrochloric acid, and 
formation of other products; but that it is not altered when pre¬ 
served under water. 

iodoform. Its Products of Decomposition. — According to the 
statement of St. Evre’s(10), if cyanogen be passed into an alco¬ 
holic solution of iodoform until absorption ceases, the liquid, which 
has become warm, and of a violet colour,—deposits, when allowed 


(]) Gewerbvereinsblatt dor Prow Preusscti, 18-18, No. 2 ; Arch. Phono. 12] LV, 05. 
(2] Arch Phann. [2] 1,111, 273. 

;:$) Ibid. 1.1 Y r , 23. 

(1) I.oc. cit. II. 10. sub. (3). 

(5) .1. (.'him. Mod. [3] IV. 398; also loo. cit. II. 10. suli. (81. 

(0) J. Cbim. Mod. [3] IV, 279. 

(7) J. Cbim. Mod. [3] IV, 257. 101 ; J. Pliariu. [3] XIII, 359; J. Pr. (Jhem. XLIX, 
216 Arch. Phann. [2] l.YI, 322. 

(8) Phil. Mag. [3] XXXIII, 38. 

(9) Phann. J. Trans. VIII, 69. 

;!0) Conipt. Rend. XXVII, 533. 
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to remain tranquil, groups of prismatic, golden-yellow, vinc-leaf- 
shaped crystals. By treatment with cold dilute spirit of wine, 
two distinct substances of metallic lustre may be separated from this 
crystalline mass, a violet-coloured body C 4 II I 2 N = C 2 H I 2 Cy, 
and a greenish golden-yellow compound containing still less iodine. 

Respecting bmmoform comp. I. 385. 

Ethyl •.Compounds and their Correlatives. Alcohol.— 

Wackenroder(l) has communicated his experience respecting the 
preparation of absolute alcohol by means of caustic lime; he found 
its spec. grav. at 21° to be 0‘7905 to 0-7897.—Mohr(2) has tested 
various methods of preparing sjnritus vini alcoholisatus. 

mixtures of Alcohol and Water. —Driukwater(3) has examined 
the spec. grav. of pure alcohol, and such aqueous mixtures as contain 
from 05 to 10 per cent by weight of alcohol; all determinations of 
the spec. grav. hold good for 15 n, 5 (doubtlessly referring to water of 
the same terfiperature as unit). By the repeated digestion of alcohol 
with freshly ignited and quickly powdered caustic lime, the spec, 
grav. was reduced to 0-79381, which may be considered as that of 
absolute alcohol. In the following table, B shows the spec. grav. of 
the aqueous mixtures, A representing the percentage-weights of 
alcohol which they respectively contain : 


A 0 5 1 

B 0-99905 0-9981,'5 

A 6 7 

B 0-98903 0-98813 


2 

0-99029 

8 

0-98068 


3 4 5 

0-99454 0-99283 0-99121 

9 10 

0-98527 0-98389 


The spirit of wine, to which the duty on spirituous liquors is 
referred in England (proof-spirit), and which, according to Act of 
Parliament, should have a spec. grav. J that of water at 51° h\, 
Drinkwater found to contain 49-21 per cent, by weight, of alcohol. 

Fownes(4) has examined the spec. grav. of mixtures of water and 
alcohol with the following results (the column A represents the 
percentage-weight of alcohol in the mixture; the spec. grav. B refers 
to a temperature of 15-0) : 


(1) Arch. Pharm. [2] L, 162. 

(2) Ibid. LIV, 295; 

(3) Phil. Mag. [3] XXXII, 123; Chem. Soc. Menu 111, 447 ; Pharni. J. Trans. VII, 
488. 

(4) Pharni. J. Trans. VII, 375. 
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A. 

9. 

A. 

H. 

A. 

13. 

A. 

B. 

5 

0-9914 

30 

0-9578 

55 

0-90G9i 

80 

0-8483 

10 

0-9841 

35 

0-9490 

60 

0*8956 

85 

0-8357 

15 

0-9778 

40 

0-9396 

65 

0-8840 

90 

0-8228 

20 

0-9716 

45 

0-9292 

70 

0-8721 

95 

0-8089 

25 

0-9652 

50 

0-9184 

75 

0-8603 

100 

0-7938 


Determi¬ 
nation of 
the pro¬ 
portion of 
alcohol in 
mixtures. 


Determination of the proportion of Alcohol In Mixture#.— Des- 
pretz(l), in conjunction with Pouillet and Babinet, has reported 
to the Paris Academy, upon two instruments for determining the 
proportions of alcohol in spirituous liquors, containing substances in 
solution, which increase the spec. grav. of the mixture. The construc¬ 
tion of both instruments is based upon the fact, that the more alcohol 
the liquids contain the lower will be their boiling-points ; they are 
both designated by the term ebnllioscope . Brossard-Vitjal’s instru¬ 
ment^) is a thermometer of large dimensions, which is immersed in the 
liquid to be examined; the mercury contained in the tube carries a float 
which is furnished with a cord passing over a roller, and supported 
by a light counterpoise; in the roller is a needle, which, according 
to the variations of the level of the mercury in the tube, points to a 
different mark on an empirically graduated scale, (as with Hooke’s 
wheel-barometer). Conaty’s ebnllioscope is an ordinary thermo¬ 
meter, whose scale directly indicates the proportion of alcohol con¬ 
tained in a mixture into which it is immersed during ebullition; the 
scale, moreover, is moveable, which allows an adjustment for variations 
in the height of the barometer, so as to dispense with farther correc¬ 
tions. Both instruments arc said to be capable of accurately indi¬ 
cating 1 or 2 per cent of alcohol in a liquid; the.instrument of 
Conaty is stated to be the most convenient. 

Ure(3) did not And the use of Brossard-Vidal’s instrument advan¬ 
tageous; he, therefore, constructed one himself, on a principle similar 
to that of Conaty. With regard to the details of its use, we refer to 
his communication, and only give the folio whig observations of the 
boiling-points A (at 29 5 engl. inch Bar. ?) of mixtures of alcohol 
and water, having a spec. grav. B (at 15 0, 5 ?). 

A 8 I'M 82»T 820-5 83°-3 84M 85°-3 87°-2 88°-8 91“-3 94°.4 

B 0-9200 0-9321 0-9420 0 951G 0 9600 0 9665 0 9729 0-9786 0-9850 0-9920 


(1) Coropt. Rend. XXVII. 

(2) A more detailed description, with a cut, is given in Pharm. J. Trans. VII, 166. 

(3) Pliarm. J. Trans. VII, 166. 
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Silbermann(l) has proposed to ascertain the proportion of alcohol 
in dilute spirits, by determining the expansion by heat, and has 
described an instrument constructed for this purpose. 

Aicohoiates. —Einbrodt(2) has expressed some doubts as to whe¬ 
ther the bodies described under the term alcoholates (compounds of 
alcohol with anhydrous salts) are not, properly speaking, mixtures of 
the crystals of hydrated salts with their alcoholic solutions. 

seieno-Mereaptan. —Hydroseleniate of selenidc of ethyl has been 
prepared by C. Siemens(3). Hydroseleniate of selenidc of potas¬ 
sium (KSe + IISe, prepared by saturating potassa with hydroselcnic 
acid, hydrogen being simultaneously passed through the solution, in 
order to exclude the air) was rapidly mixed and distilled with a con¬ 
centrated solution of sulphethylatc of lime; free hydroselcnic acid 
was at first evolved, and subsequently a fetid liquid distilled over, 

which sank to the bottom of the water; when dried with chloride of 

0 

calcium and submitted to fractional distillation, it yielded selcuo- 
mcrcaptan (C 4 H 5 Se, HSe) as the most volatile portion. This 
substance is colourless, of a fetid odour, i*escmbling that of cacodyl- 
compounds, heavier than water, in which it is insoluble, boiling far 
below 100°, readily inflammable, and burning with an intensely bright 
blue flame, vapours of selenious acid and selenium being evolved. It 
combines with protoxide of mercury, with hissing and evolution of 
heat, forming a yellow, readily fusible body, soluble in hot alcohol, 
from which it separates, on cooling, in the amorphous state; an alco¬ 
holic solution of seleno-mcrcaptan yields a copious yellow precipitate 
w ith protochloridc of mercury.—The least volatile portion of the liquid 
obtained in the above process is either a mixture of seleno-mercaptan 
with biselenide of ethyl, or of selenidc and biseleuide of ethyl; it is 
yellow, heavier than water, very fetid, and has no action upon pro¬ 
toxide of mercury. 

Etbcr. Crystalline form of Its Substitution-Products.— Nickles(l) 
has exatnined the crystalline form of two substitution-products of 
ether, namely of the compounds C 4 Cl 6 O and C 4 Cl 3 Br 2 O. Both 
compounds are isomorphous, and belong to the square-prismatic 
system; they exhibit a square pyramid P, whose ends are frequently 
truncated by 0 P. The length of the principal axis for P is calculated 
for both substances at 0952, from the measurements given by 


(1) Compt. Rend. XXVII, 418; Chem. Gaz. 1849, 25. 

(2) Ann. Ch. Pliarm. LXV, 115; Chem. Gaz. 1848, 85; J. Pr. Chem. XLVI, 1C5. 

(3) Ibid. LXI, 360; J. Pr. Chem. XL, 503, (in abstr.). 

(4) Ann. Ch. Phys. [3] XXII, 28. 
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Nickles, (the inclination of the planes in the lateral edges 
= 106 0, 46'); the pyramid, therefore, is very similar to a regular 
octohcdron, which form, at an earlier period, had been erroneously 
assigned to them. The cleavage of both substances is parallel 
to 0 P. 

Liquid Isomeric with Chloride of Ethyl.— A liquid, isomeric with 
chloride of ethyl, in which 4 H are replaced by 4 Cl, has been obtained 
by Pierre(l), by exposing to the action of chlorine oil of olefiant gas 
(liquid of the Dutch chemists, chloride of elayl, C + H 4 Cl 2 ). Chlorine 
was rapidly passed, during ten or twelve hours, into 400—500 grms 
of that liquid, covered with a layer of water and exposed to solar 
radiation, the whole being kept constantly cool; the lower stratum 
was subsequently distilled, and that which passed over from 145° to 
1G0° repeatedly rectified, the first and last portion of the distillate 
being separated until the boiling-point became constant. A liquid 
was thus obtained, of a spec. grav. 1’66267 at 0°, possessing an 
agreeable, somewhat melliferous odour, and a sweet and hot taste. 
It remains liquid at 0°, boils at 158°’8 under a barometric pressure of 
763 uhu- 4, and has the composition C 4 H Cl 5 ; the density of its vapour 
was found = 7'087, the calculated number for a condensation to 
4 vnlo is 7 , 101. This compound yields, when treated with alcoholic 
solution of potassa, the chloride of carbon C t Cl 4 , chloride of potas¬ 
sium and water. 

Crystalline Form of C 4 Mrs Cl 4 and c, Cl,. -Nickles(2) has ex¬ 

amined the crystalline form of bromochloride of carbon (C t Br 3 Cl 4 ), 
and found it concordant with that of the chloride of carbon, C t Cl fi . 
Respecting the latter, it has been ascertained by Hr ooke J s(3) and Lau¬ 
ren t’s(l) measurements, that it affects the form of a right rhombic 
prism co P, (whose angles are 58° and 122° according to Brooke, 

and 59° and 121° according to Laurent), exhibiting ®P* and the 
braehydiagonal dotna P cc (whose planes, above and below, are 
inclined at an angle of 59" 20' according to Brooke, at 59° 0' accord¬ 
ing to Laurent), and presenting the following axial ratios: 

according to : 

liracliydiagonal: Macrodiagonal: Principal axis j ’lo-ttt ! } j Laurent. 


(1) Ann. Ch. Phys. [3] XXI, 439; J. Pr. Cliera. XL1IJ, 301; Cowpt. Rend. XXV, 
430, (in abstr.). 

(2) Ibid. [3] XXII, 30. 

(3) Annals of Philosophy XXIII, 364. 

(4) Qucsneville’s Revue Scicntifique, IX, 33. 
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iodide of Ethyl. —According to Pierre(l), chlorine forms with 
iodide of ethyl, chloride of ethyl (C i H. Cl), with liberation of iodine. 

Sulphide of Ethyl.— By rapidly passing chlorine into sulphide of 
ethyl (C 4 H r> S), even in a feebly lighted place, and with exclusion of 
air, the liquid, according to Pierre(2), becomes heated and frequently 
takes fire (hence the necessity of avoiding too large a quantity ); 
chloride of ethyl, C 4 H B Cl, is formed, with deposition of sulphur. 
The formation of chloride of sulphur is, in this case, not easily 
avoided, and if the operation be conducted too rapidly C.,. H* Cl 2 is 
likewise produced. 

Cyanide «f Ethyl.— Respecting cyanide of ethyl and its decom¬ 
position by hydrate of potassa, comp. I. 424. 

Decomposition of Cyanide of Ethyl by Potassium. —Frankland 
and Kolbe(3) have investigated the decomposition of cyanide of 
ethyl by potassium. If the cyanide be allowed to act, drop by drop, 
upon potassium, a violent reaction ensues, flashes of fire even appear, 
with evolution of a gaseous body, while the potassium is finally con¬ 
verted into a viscid, yellow mass, which, when treated with water, 
yields a solution of cyanide of potassium, cyancthine (comp. I. 500) 
remaining behind. The gas has the composition C 2 II 3 ; its spec, 
grav. was found to be 1-075 ; the calculated number, 1-037, agrees 
with a condensation to 2 vols. It is colourless, not condensible at 
— 18°, of a feebly ethereal odour, and is insoluble in water; alcohol 
absorbs 1*13 times its volume. It is not acted upon by concentrated 
sulphuric acid, nor by sulphur or iodine, even when heated with 
these bodies. Chlorine mixes with it in the dark without action; in 
diffused light, however, the colour of the chlorine disappears, and 
there is formed, without diminution of volume, a mixture of equal 
measures of hydrochloric acid gas and a gaseous body, of the compo¬ 
sition of chloride of ethyl (C, t II 5 Cl), with whose vapour-density it 
likewise agrees ; this gas, however, is not identical but only isomeric 
with chloride of ethyl, since the former remains gaseous at —18°, 
and is absorbed by double its volume of water. 

Action of Nitric Acid upon bulphocyahtde of Ethyl, Hyposulphe. 
thylic Acid.— Cahours had stated that sulphocyanidc of ethyl 
(C 6 H 5 S 2 N) is dissolved when heated with moderately concentrated 
nitric acid, and separates again on cooling; J. S. Muspratt(4) 


(1) From the Recueil, &c. (comp. II. 3), in J. Pharm. [3] XIII, 157. 

(2) Ibid. 

(3) Chem. Soc. Qu. J. I, 60; Ann. Ch. Pharm. LXV, 269. 

(4) Chem. Soc. Qu. J. I, 45 ; Ann. Ch. Pharm. LXV, 251; J. Pharm. [3] XIII, 302. 
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finds that sulphocyanide of ethyl (obtained by distilling in a 
capacious retort equal volumes of saturated solutions of sulphcthylate 
of lime and sulphocyanide of potassium), is very quickly altered by 
moderately concentrated nitric acid; by gently warming equal weights 
of both substances in a retort, a violent reaction commences, with 
evolution of nitrous acid, binoxide of nitrogen, and carbonic acid ; 
sulphuric acid is more or less formed, according to the concentration 
of the acid employed. The distillate is frequently returned, and the 
contents of the retort finally evaporated in a water-bath until the 
nitric acid is completely expelled, when a liquid remains, resembling 
oil of vitriol, and possessing a feeble garlic-like odour; it is 
hyposulphethylic acid. This compound is obtained in a state of 
purity by decomposing the baryta-salt with sulphuric acid, saturating 
the filtrate with carbonate of protoxide of lead, filtering again, and 
decomposing the lead-salt with hydrosulphuric acid; the acid, when 
filtered from the sulphide of lead and evaporated in a water-bath, is 
perfectly pure. After having been fused with hydrate of potassa, 
addition of sulphuric or hydrochloric acid copiously evolves sulphu¬ 
rous acid; it withstands a high temperature without decomposition, 
has an acid and disagreeable taste, is miscible with water and alcohol 
in nil proportions, and forms only soluble salts.—The baryta-salt is 
so soluble, that it can only be obtained in fine rhombic prisms, 
BaO, C 4 H 5 S 2 O s + HO, by slowly evaporating a concentrated solu¬ 
tion ; it loses its water at 100°. This salt is likewise readily soluble 
in dilute spirit of wine and in ether, but insoluble in absolute alcohol, 
which precipitates it from its aqueous solution. By strongly heating 
it, white vapours of suffocating odour are evolved, a pyrophoric 
residue remaining behind.—The lead-salt crystallizes from the hot 
concentrated solution in colourless tables, PbO, C 4 H- S 2 O s + HO, 
which are readily soluble in water and alcohol; they lose their water 
of crystallization at 100"; when strongly heated, they intumesce and 
leave a black residue, which contains sulphate of lead.—The copper- 
salt, on account of its great solubility, is obtained only with difficulty 
in distinct crystals, of the composition CuO, C 4 H 5 S 2 0 6 + HO. 

According to Muspratt, hyposulphethylic acid is likewise formed 
by treating sulphocyanide of ethyl with chlorate of potassa and 
hydrochloric acid. This compound is only slowly decomposed by 
chlorine ; after continued action, chloride of cyanogen is abundantly 
produced, and subsequently a heavy yellow oil, which is insoluble in 
water. When left in contact for several days with cold alcoholic 
solution of potassa, sulphocyanide of ethyl is decomposed, the liquid 
becomes of a blood-red colour and acquires a peculiar odour. 

VOL. II. c 
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Action of Nitric Acid upon Bisulphide of Etliyl.— According to 
Muapratt, bisulphide of ethyl (C 4 1I 5 S 2 ) yields with nitric acid the 
sulphcthylo-sulphuric acid discovered by Lbwig and Weidmann. 
For the copper-salt of this acid, dried at 100°, he found the com¬ 
position CuO, C 4 11 B S 2 0 4 +4 HO. 

Decomposition of the Substitution-Products of Compound Ethers. 

—Gerhardt(l) has given a synopsis of the decompositions exhibited 
by the chlorinated compound ethers under the influence of heat, of 
potassa, and of ammonia. He illustrates these reactions by the 
formulae which he adopts for these compounds. 

Action of Hydrosulphuric Acid upon Nitrite of Oxide of Ethyl.— 
According toE. Kopp(2), hydrosulphuric acid acts rapidly and violently 
upon nitrite of oxide of ethyl; sulphur is deposited, and from the 
supernatant fluid an ammoniacal liquid may be distilled, which, when 
saturated with hydrochloric acid, yields on distillation, an alcoholic 
solution, of-a feeble garlic-like odour ; C,H 5 0, N0 3 +fills = C 4 1I # 0 2 
+ 2 H0 + N1I, + CS. Hunt(3) has arrived at the same result. 

Action of Hydrosulphuric Add upon Nitrate of Oxide of Ethyl.— 
E. Kopp has farther found, that the action of hydrosulphuric acid is 
less violent upon nitrate of oxide of ethyl. When a current of this 
gas is passed into nitric ether, which is mixed with an alcoholic solu¬ 
tion of ammonia, the temperature rises to 3o° or 40", the liquid 
becoming of a darker colour, with separation of sulphur. On distil¬ 
lation, only traces of nitrate of ammonia are found in the residue; 
the distillate contains ammonia and mercaptan, the latter is likewise 
produced when no alcohol is employed. C 4 II 5 O, NO- +10 HS = 
C 4 H 6 S 2 + NH 3 + 6HO-f-8S. 

Formation uf ftulphocarbonate of Oxide of Ethyl.— According to I)c- 
sains(4) the formation of sulpliocarbonatc of oxide of ethyl (C 4 11 5 O, 
C S 2 ), by the action of iodine upon an alcoholic solution of xanthonate 
of potassa (KO, C 4 1I 5 O, 2 CS 2 j and distillation, is effected simply by 
the separation of 1 eq. of potassium by 1 eq. of iodine, which gives 
rise to the production of a compound, C f( 1I 5 S 4 O a . This com¬ 
pound, according to his statements, is obtained pure if an alcoholic 
solution of xanthonate of potassa, mixed with a quantity of iodine 
sufficient to decolourize it, is allowed to evaporate spontaneously; 
after some days, the body separates on reducing the temperature, in 

(1) J. Pharm. [3] XIV, 229. 

( 2 ) Quesneville’s Revue Scientifique, XXVII, 273; J. Pharm. [3] XI, 320; Ann. 
Ch. Pharm. LXIV, 320. 

13) Sill. Am. J. [2] IV, 350. 

(4) Loc. cit. II, 5. 
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the form of leafy crystals, which require only to be washed with 
water. It readily fuses, by the temperature of the hand, to a yel¬ 
lowish oil. The same compound is obtained, at a low temperature, 
as a whitish powder, on addition of tincture of iodine to an aqueous 
solution of xanthonate of potassa. Hydrochloric acid does not change 
it even at the boiling temperature; sulphuric acid decomposes it 
with evolution of sulphurous acid. With an alcoholic solution of this 
compound, potassa produces a deposit o f xanthonate of potassa; it 
colours an alcoholic solution of ammonia brown, with separation of 
sulphur, the liquid yielding crystalline crusts, which appear to be a 
mixture of several bodies. This compound, when distilled in an oil-bath 
at from 200" to 210°, yields sulphocarbonate of oxide of ethyl, a hard 
mass remaining in the retort, from which sulphur is extracted by 
bisulphide of carbon; it evolves, moreover, carbonic acid and the 
vapour of bisulphide of carbon [Desains gives the formula 
2 (C„ 11 5 S 4 O a ) = 2 (C 4 H- O, CS 2 ) + CS 2 + C0 2 + gj. *' 

C’yannrate of Oxide of Ethyl.— According to Wurtz(l), eyanurate 
of oxide of ethyl is obtained by the distillation of alkaline eyanurate 
of potassa with sulpliethylatc of lime. It is condensed in the neck 
of the retort and in the receiver as a crystalline mass, which, by 
recrystallization from alcohol, is obtained in splendid, perfectly pure 
crystals. Cyanuric ether fuses at 85° to a colourless liquid, of greater 
spec. grav. than water ; at 276° it boils and volatilizes without decom¬ 
position ; the density of its vapour was found = 7 - l ; 7*37 is the 
calculated number, assuming that 3 C, H- O, C fi N # O a give 4 vols. 
of vapour. It is slightly soluble in "water, and readily soluble in 
alcohol and ether. 

Cyan ate of oxide of Kthyl.— By the distillation of dry cyanate of 
potassa with sulpliethylatc of potassa,,a mixture of eyanurate and 
cyanate of oxide of ethyl is obtained ; the latter (boiling about 60°) is 
easily isolated by its greater volatility. Cyanate of oxide of ethyl(2), 
when rectified several times over chloride of calcium, is a mobile 
liquid, which strongly refracts the light; it is lighter than water, its 
vapour excites a flow of tears. The density of its vapour was found 
= 2*4, agreeing with a condensation of C 4 II 5 O, C., N O to 4 vols. in 
the state of vapour.—Cyanate of oxide of ethyl dissolves in aqueous 
ammonia with elevation of temperature; on evaporation, a compound 
C B H 8 N 2 0 2 , is obtained, crystallizing in splendid prisms, fusible, and 


(1) Conipt. Rend. XXVI, 368. 

(2) Ibid. XXVII, 241; Laurent and Cerhardt’s Conipt. Rend, des Tiav. Chim. 
1849, 117 ; J. Pr. Chera. XL V, 316. 
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soluble in water and alcohol; it contains, the elements of cyanate of 
oxide of ethyl and ammonia, and is isomeric with the product 
(cited II, 10) of the decomposition of cyanate of oxide of methyl hy 
water. Cyanate of ethyl, when brought in contact with water, 
evolves carbonic acid, and is converted into a crystalline body, 
C 10 H 12 N 2 0 2 , which is purified by solution in water or alcohol. 

Sulphate of Oxide of Ethyl. —Neutral sulphate of oxide of ethyl 
C 4 II S O, S0 3 , has been obtained by Wetherill(l) on passing the 
vapour of anhydrous sulphuric acid into ether surrounded by a frigo- 
rific mixture; the thick syrupy liquid thus formed, was agitated with 
an equal volume of ether and four times its bulk of water; the upper 
stratum, containing the sulphate of oxide of ethyl dissolved in ether, 
was then separated, agitated with milk of lime, washed with water, 
filtered and separated from the ether by evaporation; finally, the 
remaining acid oily liquid was repeatedly washed with water and dried 
in vacuo. This compound is thus obtained as an oily liquid, of an 
acrid taste, of the odour of oil of peppermint; in the pure state it is 
colourless, but generally it is yellow; its spec. grav. is IT520, and can 
only be distilled without decomposition with the aid of the greatest care 
and in a stream of carbonic acid ; it causes upon paper a greasy stain, 
which disappears again after some days. It gives with hydrosulphate 
of sulphide of potassium, mercaptan and sulphate of potassa; it 
dissolves in fuming nitric acid and is again separated by water; the 
solution, neutralized with potassa and heated, yields nitrous ether 
(C 4 H s O, N0 3 ). Sulphate of oxide of ethyl, when heated with 
water, forms an acid liquid, without separation of oil of wine; by 
boiling, the acid solution yields alcohol; when treated with carbonate 
of baryta, it forms three distinct soluble baryta-salts : methionate, 
sulphethylate, and isethionatc of baryta. The former, when dried at 
100°, is BaO, CH S S 2 0 7 ; it crystallizes out first, and may be preci¬ 
pitated from the aqueous solution by spirit of wine. 

Millon(2) has observed, that alcohol and sulphuric acid (HO, SO H ) 
when mixed together at 0°, an increase of temperature being carefully 
avoided, do not give rise to-sulphethylic acid, even in the course of 
several days; this transformation, however, takes place slowly at from 
10° to 15°, and after some days 77 per cent of the quantity which can 
be produced from the amount of sulphuric acid employed, is converted 
into sulphethylic acid. At from 30° to 35°, the transformation takes 


(1) Ann. Ch. Pharm. LXVI, 117 ; J. Pharm. [3] XIV, 225. 

(2) Ann. Cl«. Phys. [3] XIX, 227 ; J. Pr. Chcin. XL, 306; Phil. Mag. [3] XXX, 

211 . 
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place in a few hours, by wanning the mixture in a water-bath in 
some minutes, and instantaneously when the acid is added to the eth y>- 

alcohol so as to occasion a considerable elevation of temperature; 
sulphethylic acid, however, is always formed in the above proportion. 

2 eq. of alcohol and 1 eq. of sulphuric acid, comport themselves in 
a similar manner; they give rise, however, to somewhat less sulphe¬ 
thylic acid, ([from 73 to 74 per cent of the possible quantity). By 
mixing 2 eq. of sulphuric acid with 1 eq. of alcohol under all circum¬ 
stances, the same amount (54 per cent of the possible quantity) of 
sulphate of oxide of ethyl is formed. 

Suiphctiiyiates. —R. F. March and(l) has investigated the change 
suffered by sulphethylates which had been prepared twelve years 
previously. The salts of potassa, soda, lithia, ammonia, mag¬ 
nesia, protoxide of copper, protoxide of nickel, protoxide of cobalt 
and protoxide of zinc, had remained undecomposed. The strontia- 
salt had been almost entirely converted into sulphate, with forma¬ 
tion of an acid liquid, possessing an agreeable vinous odour; the 
baryta-salt had been likewise changed. The lime-salt was not 
completely decomposed. The salt of alumina, of sesquioxide of iron, 
of protoxide of manganese, of sesquioxide of uranium, of protoxide of 
lead, and of protoxide of silver, were entirely decomposed. No oil 
of wine could be obtained from the resulting acid liquid. Marchand, 
as also Gerliardt(2), has observed, that by boiling a solution of the 
baryta-salt, neutralizing the acid liquid produced with baryta, re-boil¬ 
ing, &.e., a liquid is finally obtained, which is no longer decomposed 
by ebullition, and gives crystals of the same composition as those of 
sulphate of oxide of ethyl and baryta, but of different properties. 

Phusphethyllc Add and PiiospliotiletliyUc Add. —Zeise has ob- 
observed, that when phosphorus is left in contact with ether for 
some time, if the liquid poured off be distilled to T ' ;i th and the 
remaining acid liquid be diluted and saturated with baryta-water, 
three distinct baryta-salts are obtained, one insoluble, another diffi¬ 
cultly soluble, and a third readily soluble ; the acid of the latter he 
designates as phosphethylic acid.—Vocgcli(3) found that this deport¬ 
ment is occasioned probably by,a previous oxidation of the phos¬ 
phorus, followed by the action of its products of oxidation upon the 


(1) J. Pr. Chem. XLIV, 122. 

(2) Grundr. d. Org. Chem. I. 400. 

(3) Pogg. Ann. LXXV, 282; Ann. Ch. Pharm. LXIX, 180 (in abstr.); J. Pr. Chem. 
XLVI, 157. 
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thyuJ p »dd ether (1). He farther observed, that by the action of anhydrous 
"phoFbie? phosphoric acid upon ether or alcohol, or by the absorption, at the 
thyiic acid, ordinary temperature, of the vapour of the latter by the former acid, 
another acid, besides phosphethylic acid, is formed, the baryta-, 
lead- and silver-salts of which are more soluble than those of 
phosphethylic acid. Incidentally to his investigation, Vocgeli 
examined the composition of phosphethylate of protoxide of lead; 
he arrived at the formula 2 PbO, C 4 11 B O, PO f) , and confirmed 
the formation of phosphethylic acid in the reaction of syrupy phos¬ 
phoric acid upon ether. The acid previously mentioned, which 
Voegeli designates phospho-hiethylic acid, when separated from its 
lead-salt by hydrosulpliuric acid and concentrated to a syrup in vacuo, 
does not crystallize, and exhibits partial decomposition. The plios- 
pho-biethylate of lead is readily soluble in cold and more so in warm 
water; it is difficultly soluble in cold absolute alcohol, but at the 
temperature of 40° and in dilute alcohol, it dissolves rapidly; it 
crystallizes in anhydrous needles, in thcinc-likc groups, or in satiny 
masses, having the composition PbO, 2 C 4 H- O, PO-. This salt 
fuses at 180 u and solidifies at 175" to a crystalline mass; heated 
above the fusing-point, it is decomposed, with evolution of white 
fumes, of an agreeable ethereal odour. The lime-salt is readily 
soluble in water, somewhat difficultly in dilute and but slightly in 
absolute alcohol; it likewise crystallizes in anhydrous satiny groups, 
CaO, 2 C 4 1L O, PO-. The magnesia-salt only forms crystals with 
difficulty; the copper-salt cannot be obtained in the crystalline form, 
and the nickel-salt only in hydrated crystals; the three salts just 
mentioned are very soluble in water. 

Phosphate of Oxide of Ethyl.— In the action of anhydrous phos¬ 
phoric acid upon alcohol, and in the decomposition of the phospho- 
biethylatcs by heat, Voegeli noticed an agreeable ethereal odour; 
the body thus characterized is obtained as a limpid liquid, by distil¬ 
ling phospho-bietliylate of lead in an oil-bath at from 180° to 
190°. This compound, which is phosphate of oxide of ethyl 
3 C 4 H- O, PO-, is dried over freshly-ignited carbonate of potassa 
and rectified. It cannot be obtained perfectly anhydrous; the 
highest observed boiliug-point(2) was 142 0, 5. The formation of 


(1) Experiments made in tlie Giessen laboratory hare likewise proved the inaccuracy of 
Zeise’s statements. 

(2) Voegeli determined the boiling-point by enclosing the substance in a lube over 
mercury, and ascertaining at what temperature its vapour counterbalanced the atmos¬ 
pheric pressure. 





ALCOHOLS AND COLLATERAL MATTERS. 23 

this substance from phospho-biethylatc of lead is expressed by: p s h u 0 l {J“&. 
2 (PbO, 2 C 4 H 5 O, P0 5 ) = 3 C 4 li 5 O, P0 5 + 2Pb0, C 4 H r> 0, P0 5 . 

suipbopiioNphethyiic Add. —Cloez(l) has stated, that by the 
action of sulphochloride of phosphorus (P S 2 C1 3 ) upon alcohol, 
sulphophosphethylic acid is formed, having the composition C 4 H 5 O, 

2 110, P O., S 2 , analogous to phosphethylic acid. It forms crystalli- 
zable salts with baryta, lime, strontia, &c. The baryta-salt has the 
formula 2 BaO, C 4 II- O, P 0 3 S 2 -flIO. The potassa- and soda-salt 
are readily obtained by decomposing chlorosulphophosphoric acid by 
an alcoholic solution of potassa or soda (P Cl 3 S 2 + C 4 II 6 0 2 4-5 KO 
=2 KO, C 4 H s O, P 0 3 S 2 -F3 KC1 + HO). 

Meiutiiethyiic Add. —For this acid we refer to I. 381; for the 
ethyl-compounds of organic acids to the respective articles on the 
individual acids. 

Acetal.—In the preparation of acetal, according to Liebig's 
direction, Stas(2) obtained a liquid whose boiling-point was by no 
means constant, but rose from 88° to 110°, and partially dissolved in 
concentrated solution of potassa with formation of acetate of potassa. 
According to his statements this liquid is a mixture of acetic ether 
and the true acetal. He states that the latter in a state of purity 
and of a constant composition is best obtained in the following 
manner. Pieces of moistened pumice-stone, previously washed with 
hydrochloric acid and heated to redness, are placed with nearly 
absolute alcohol in a glass balloon of from 10 to 50 litres capacity, 
whose aperture is sufficiently wide to admit the hand and arm; as 
many open glass dishes as possible, and covered with a thin layer of 
platinum-black, are then placed upon the pumice-stone; the opening 
of the balloon is elosed by a ground-glass plate, and the whole 
allowed to stand at a temperature not exceeding 20", xiutil the 
alcohol is almost completely converted into acetic acid ; 1 or 2 litres 
of spirit of wine of 00 per cent are now poured on the bottom of the 
balloon, which is again closed and allowed to stand as before, a 
quantity of air, however, being admitted from time to time. After 
fifteen or twenty days, the liquid under the pumice-stone, which 
should never be entirely covered, becomes thickened, and is then 
taken out and replaced by a corresponding quantity of alcohol of CO 
per cent. When some litres of acid liquid have been thus obtained, it. 
is neutralized with carbonate of potassa, and saturated with chloride 

(0 Conipt. It end. XXIV, 38H. 

(2> Ann. Cli. I'hys. [3] XIX. 1 -10 ; J. IV Client. XL. 340; Auu. Clt. l’liann. LXIY, 

322 (in abstr.); l'liil. Mag. [3] XXX, 220. 
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of calcium; or acetate of potassa is added as long as it dissolves, 
without previously neutralizing the liquid. It is now cautiously 
distilled, and the first' fourth of the distillate collected in a wcll- 
cooled receiver. Addition of chloride of calcium immediately sepa¬ 
rates a considerable quantity of a very volatile liquid of a suffo¬ 
cating odour, which is then removed; a farther quantity separates on 
addition of water to the remainder, and a small additional portion 
may be still obtained by carefully distilling the residuary solution of 
chloride of calcium. The liquid thus obtained contains aldehyde, 
acetic ether, alcohol, and acetal. It is saturated with chloride of 
calcium, and distilled in a water-bath (the temperature being kept 
below the boiling-point) till the distillate ceases to reduce ammo- 
niacal acetate of silver. In order to remove the acetic ether from 
the liquid thus freed from aldehyde, it is placed in contact during 
several days with a great excess of concentrated solution of potassa; 
the acetal is then washed, once or twice with an equal volume of 
water, dried by chloride of calcium, and rectified in contact with 
mercury or platinum wire (to avoid the bumping during ebul¬ 
lition). Acetal is thus obtained pare, as an ethereal colourless 
liquid, of a peculiar agreeable odour and refreshing taste, having a 
spec. grav. 0‘821 at 22°*4, and boiling at from 101° to 100° at 
768 mm barometric pressure. Analysis agrees with the formula 
C I2 Hjj 0,(1); its vapour-density was found to be from 4-0G9 to 
4*240, the formula corresponds to a condensation to 4 vols., the 
theoretical number being 4*082. Hence it contains the elements of 
2 equivs. of ether, and 1 equiv. of aldehyde; Stas, however, does 
not regard it as such a compound, but believes, that it arises from 
the union of 3 equivs. of ether, and the replacement of 1 equiv. of 
hydrogen by 1 equiv. of oxygen.—Acetal is dissolved at 25° in about 
18 times its vol. of water, at a higher temperature it is less soluble; 
salts separate it from the solution. With ether and alcohol it mixes 
in all proportions, and from the latter solution it is separated by 
chloride of calcium only on addition of water. It appears to undergo 
no alteration in the air; platinum-black converts it rapidly into 
aldehyde, and subsequently into acetic acid; dilute nitric acid effects 
the same change, chromic acid produces only acetic acid, aminoniacal 
acetate of protoxide of silver and alkalies neither alter it in the cold 
nor with the co-operation of heat.—Acetal is likewise formed by the 


(1) This formula has been confirmed Lu the Giessen Laboratory, by Dr. Price. 
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action of chlorine upon spirit of wine of 80 per cent cooled down to AcetAl 
10° or 15°, the reaction being interrupted when substitution-products 
begin to be reproduced, i. e., when addition of water causes a cloudi¬ 
ness ; it is then distilled, and the acid liquid which passes over sub¬ 
jected to the above-mentioned treatment(l). 

Amyl-Compounds. Hydrated Oxide of Amyl. Amyl-Ether?. 
Chloride of Amyl. Action of Cyanic Add upon Hydrated Oxide of 
Amyl. Nitrite, Nitrate and Benzoate of Oxide of Amyl. —Ricekher(2) 
has prepared and investigated several amyl-compounds. He found 
the spec. grav. of hydrated oxide of amyl (fusel-alcohol) to he 08185 
at 15°, the boiling-point 134°; he analysed a portion purified in the 
ordinary manner, as well as some which was regenerated from the 
benzoate, oxalate and acetate of oxide of amyl, the result agreeing 
with the formula C I0 H 12 0 2 .—By distilling hydrated oxide of amyl 
with sulphuric acid he obtained a distillate of inconstant boiling- 
point, which could be separated by sulphuric acid into two’substances, 
one insoluble, the other dissolving in the acid with a red colour; the 
latter, when separated by water from the sulphuric acid solution, 
presented itself as a liquid of inconstant boiling-point, yielding at 
175° to 185° a distillate of the spec. grav. 0*779, and the compo¬ 
sition of amylic ether (C 10 H u 0).—He obtained chloride of amyl 
(C 10 H n Cl), by passing hydrochloric acid gas into hydrated oxide of 
amyl, (which became of a green colour), and distilling at the lowest pos¬ 
sible temperature; the chloride of amyl which passed over was coloured 
amarynth-red by a portion of hydrochloric acid; w-hen pure it boiled 
at 102°.—By passing gaseous cyanic acid into hydrated oxide of amyl 
it caused its solidification into a thick magma of crystals, which were 
recrystallized from alcohol; they admitted of being sublimed between 
two watch glasses; the amount of nitrogen in these crystals agreed 
with the formula 3 C 10 H n O, 3 HO, 2 Cy 3 0 3 .—Rieckher prepared 
nitrite of oxide of amyl (C 10 H n O, N0 3 ) by passing nitrous acid 
into the hydrated oxide, distilling at the lowest possible temperature 
with a current of the acid passing simultaneously through the retort; 
by x-ectification and fractional distillation he obtained this compound 
of the spec. grav. 0*8773, and a boiling-point of 91°.—Nitrate of 
oxide of amyl, (C 10 H n O, N0 5 ), ‘was prepared by cautious distil¬ 
lation of hydrate of oxide of amyl and nitric acid, with addition of 


(1) Dr. Price obtained a large quantity of acetal likewise from the residues of the 
preparation of aldehyde. 

(2) Jahrb. Pr. Pharm. XIV, 1; Ann. Ch. Pharm. LXIV, 33G (in abstr.) ; J. Pliarm. 
13] XIV, 300. 
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urea or nitrate of ammonia; the pure compound possessed the spec, 
grav. 0-902 at 22°, and the boiling-point 137°(1).—Benzoate of oxide 
of amyl (C 10 H n 0, C 14 H 5 0 3 ) boils, according to his statements, 
between 252° and 254°. 

Bisulphide of Amyl and Sulphocyanide of Amyl. — O. Henry, 
Jun.,(2) has prepared bisulphide and sulphocyanide of amyl. By 
distilling equal volumes of concentrated solutions of sulphamylatc of 
potassa and bisulphide of potassium, a yellow, oily liquid of a powerful 
odour, floating upon the water, is obtained; when rectified over 
chloride of calcium, the first portion of the distillate (boiling towards 
210°) is sulphide, while that which passes over subsequently (boiling 
between 240° and 260") consists of bisulphide of amyl. The lutter 
(C 10 H n S 2 ) is a fine amber-yellow liquid of the spec. grav. 0”918 at 
18°, burning with a bright white flame, and possessing a strong 
garlic-like odour; it is not perceptibly acted upon by acids or 
alkalies.—Sulphocyanide of amyl was obtained by distilling equal 
volumes of crystallized sulphamylatc of potassa and sulphocyanide of 
potassium ; the pale-yellow oily liquid passing over with the water 
boiled between 170° and 260°, and had the spec. grav. 0-905 at 20"; 
the portion which, on rectification, had passed over between 195° and 
210° exhibited a composition agreeing with the formula C 12 Hjj N S 2 
= C 10 H n , C 2 N S 2 ; the vapour-density was found = 5-4, 6-0, and 
6-6; assuming a condensation to 4 vols. calculation gives for it 4-5. 
Bisulphide as well as sulphocyanide of amyl yields, with nitric acid, 
sulphamylo-sulphuric acid, which was first prepared by Geratliewohl 
by the action of nitric acid upon amyl-mercaptan; the baryta-salt in 
the crystallized state, was found, in accordance with Gerathewohl’s 
statement, to be BaO, C 10 ll n S 2 0, +110. 

Sulphocyanide of amyl has been likewise examined by Mcdlock(3), 
who found its boiling-point to be constant at 197°, and its spec. grav. 
at 15-5°, 0-938. By treatment with nitric acid he obtained an acid 
corresponding to hyposulphomethylie and hyposulphethylic acids, 
and to w T hich he assigns the name hyposulpliamylic acid. Mcdlock 
analysed the salts of baryta, copper and lead, which are extremely 
soluble, but crystallizable. These salts, when dried at 100°, arc 

(1) P. W. Hofmann, who has likewise prepared and analysed nitrate of oxide of 
amyl, found its spec. grav. to be 0‘994 at 10", aud its boiling-point at 148"■; Ann. Ch. 
Phys. [3] XXIII, 332; Ann. Ch. Pharm. LXVI1I, 332 (in abstr.); J. Pr. Clicni. 
XLV, 358. 

(2) Ann. Ch. Phys. [3] XXV, 240 ; Compt. Rend. XXV1I1, 48 (in abstr.); Instil. 
1849, 9; J. Pharm. [3] XIV, 247 ; J. Pr. Chcm. XLVI, 160. 

(3) Chcm. Soc. Qu. j. 1, 368. 
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represented by the formula MO, C 10 H n S 2 0 6 . Hofmann(l) re- 
marks, that sulphamylo-sulphuric acid, in which Gerathewohl 
found 1 equiv. of hydrogen more, is identical with the acid contained Me of 
in these salts, inasmuch as their properties are exactly the same, “ my ' 
and Gerathewohl’s analysis gave less hydrogen than is required by 
his formula, comp. II. 26. 

cyanide of Amyl. —For Cyanide of amyl, and its decomposition by 
potassa, we refer to I. 430. 

Suiphocarbonate of Amyl. —Dcsains(2) has prepared sulphocar- 
bonate of amyl C lft H n O, C S 3 . Potassa and pure amyl-alcohol 
(fusel-oil) are carefully mixed; to the magma bisulphide of carbon is 
then added, the mixture being continually rubbed; an excess of 
amyl-alcohol must be avoided in the preparation. In this manner 
amylo-xanthonate of potassa is produced, to which water, and subse¬ 
quently pulverised iodine is added. The amyl-compound C 12 H n S t O„ 
is directly formed as a yellow oil, corresponding to the’ ethyl-com¬ 
pound C G Jl 5 0 2 , mentioned II. 18. Heated to 187° this oil 
commences to boil, sulphocarbonate of amyl distilling over, as an 
amber-coloured, strong smelling liquid. 

Mew Alcohols in Wax.— The comparatively small number of 
hitherto known alcohols has been enriched by two new members 
(melissin = C G0 II 62 O a , and eerotin = C 54 H 5G 0 2 ), which Brodie 
has discovered in his persevering and important investigations upon 
bees-wax, and a wax from China. We shall communicate here the 
researches of Brodie upon these waxy bodies in general, including 
the results which he has obtained in the study of the constituents not 
belonging to the alcohol-series. 

Examination of iiees-Wax —The first communication of Brodie(3) 
relates to bees-wax. By treating wax with boiling aleohol(4) he was 
enabled to extract a 'substance (hitherto designated cerin), which is 
harder, and possesses a higher fusing-point than the residue 
(myricin). This substance is readily saponified by solution of caustic 
potassa; by decomposing the soap with an acid, preparing a baryta- 


(1) Cliem. Soc. Qu. J. I, 368. 

(2) Loe. cit. II, 5. 

(3) Phil. Mag. [3] XXXIII, 217 ; J. Pr. Chcm. LXV, 335; Ann. Ch. Pharra. LXV1I, 
180; J. Pliartn. [3] XV, 145 (in abstr.); Laurent and Gerhardt’s Conipt. Rend, 
des Trav. Chira. 1849, 50. 

(4) Vogel, Jim., states that chloroform invariably dissolves a constant proportion of 
pure bees-wax (I of the whole), while a larger quantity is dissolved if bees-wax be 
adulterated with tallow or stearic acid. He finds that bees-wax yields to chloroform a 
soft viscid substance, the residue becoming granular and friable (Rcpert. Pharm. [3] 
11, 117. 
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salt with the acid thus set free, and treating the latter after drying 
with ether, a certain quantity of a substance (ccrain) is" extracted, 
which is only slightly acted upon by potassa. Brodie believes, that 
cerain, which in larger quantity is found in the residue (the so-called 
myricin), is only an admixture of cerin prepared as above stated, 
and not a product of its decomposition, cerin being an acid ready 
formed in wax. Lewy's(l) statement, that by heating wax with 
lime and hydrate of potassa, it is converted into stearic acid, and 
the view of the constitution of wax subsequently founded on this 
experiment, have been refuted by Brodie. 

For the preparation of the acid contained in wax, which Brodie 
names cerotic acid, he gives the following direction. Bees-wax is 

exhausted four or five times with strong spirit of wine, and the liquid 
poured off from the residue while hot; the precipitate formed on 
cooling is repeatedly treated with aleohol in the same manner, until 
the substance thus separated fuses at about 70°. This substance is 
then completely dissolved in a large amount of boiling alcohol, 
precipitated with a boiling solution of acetate of protoxide of lead, 
and boiled and filtered while hot; the precipitate, still moist, is 
again boiled with alcohol and then with ether, the process bein 
frequently repeated until these solvents cease to extract anything, 
farther from the precipitate. The lead-salt thus purified, is then 
decomposed with strong acetic acid; the cerotic acid which separates 
is well washed with boiling water, dissolved in hot absolute aleohol, 
and the solution filtered while hot; on cooling, the cerotic acid sepa¬ 
rates in granular crystals. The acid thus prepared may be still 
farther purified by again boiling with potassa, precipitating the baryta- 
salt by addition of a large amount of chloride of barium and carbo¬ 
nate of soda, washing the precipitate with ether, decomposing it 
again by an acid, and subsequently recrystallizing the acid thus 
obtained once more from alcohol. Cerotic acid fuses at 78° to 79°, 
becoming crystalline on cooling; its composition was found, to agree 
with the formula C 54 H 54 0 4 , which was also confirmed by the 
analysis of the silver-salt, AgO, C 64 H 63 0 3 , and of its ether, 
C 4 H 6 O, C 64 H 68 0 3 . The former was prepared by precipitating the 
ammoniacal alcoholic solution of the acid by an alcoholic solution of 
nitrate of protoxide of silver, the latter, as a waxy mass, fusing at from 
59° to 60°, by the action of hydrochloric acid gas upon a solution of 
the acid in absolute alcohol.—If chlorine be passed over fused cerotic 
acid for several days, until hydrochloric acid ceases to be evolved, a 


(1) Ann. Chem. Phys. [3] XIII, 439 ; Berzelius’ Jahresbcr. XXIV, 4C8. 



ALCOHOLS AND COLLATERAL MATTERS. 


29 


transparent, yellowish, gummy mass is produced, which admits of 
being drawn into threads ; it has the composition C M H 42 Cl 12 0 4 . 
Brodic terms it chlorocerotic acid. It forms an ether, C 4 H 5 0, 
C 54 II +1 Cl, 2 Os, which is obtained by a process similar to that for cerotic 
ether.—Pure cerotic acid can be distilled without decomposition, 
but in an impure state, (as the so-called ccrin), it is decomposed. 
Cerin, which fused at 70°, yielded on distillation, first an oily pro¬ 
duct, and towards the end of the operation, a solid substance. By 
standing, the oil thus obtained, separated into two layers; the lower 
(about J,, of the whole) was removed and the upper portion boiled 
with potassa, which, however, took up but very little acid. The oil 
thus treated dissolved almost entirely in alcohol, leaving, as residue, 
a small quantity of a solid body, resembling paraffine; it was a mixture 
of different oils, and on distillation the boiling-point rose continually. 
Brodic analysed, firstly, that which passed over from 210° to 220°; 
secondly, that from 220° to 230° (at which temperature*the largest 
quantity distilled over); and thirdly, that from 230° to 250°; he 
found the following numbers: 



i. 

ii. 

hi. 

Carbon 

. 84-17 

84-30 

85-37 

Hydrogen . 

. 13-73 

1405 

1405 

Oxygen 

. 2-10 

1-65 

0-58 


according to which, it appears that the higher the boiling-point, the 
smaller the amount of oxygen contained in the distillate. Brodie 
farther states, that another acid is contained in the alcoholic mother- 
liquor, from which cerotic acid has crystallized; an alcoholic solution 
of acetate of protoxide of lead produces a precipitate in this solution, 
distinguished from ccrotate of lead by dissolving again on ebullition 
in the alcoholic liquid and separating on cooling in crystalline grains. 
This acid resembles margaric acid, and likewise approaches it in 
composition; it is, however, contained in the wax in so small a 
proportion, that Brodie could not obtain it in sufficient quantity for 
a more minute investigation. In a variety of English wax, Brodie 
found 22 per cent of cerotic acid ; in bces-wax from Ceylon, on the 
other hand, none whatever. 

The residue of the treatment of wax with alchohol, the so-called 
myricin, has likewise been investigated by Brodie(l). It is some¬ 
what green, of the consistence of wax, and fuses at 64°. It is attacked 
only with difficulty by dilute solution of potassa, but by continued 


(J) Phil. Trans, for 1848,1; J. Pharm. [3] XVI, 66. 
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E tion of ^riling with a concentrated ley, or better with a concentrated aleo- 
bees-wnx. holic solution, or by fusion with hydrate of potassa, it is saponified; 
in the process of saponification an acid combines with the potassa, 
and a body is set free, which belongs to the scries of alcohols. 

The purification of the acid and of the new alcohol is exceedingly 
difficult; both are mixed with other substances which are contained 
previously in the myricin or are formed during the saponification. 
The method adopted by Brodic for preparing the acid and the alco¬ 
hol consists in dissolving the potassa-soap in a large amount of water, 
boiling, and decomposing the boiling solution with hydrochloric 
acid; the fused «nass which separates from the liquid is exhausted 
with boiling water and dissolved in a large quantity of alcohol; the 
alcoholic body almost entirely separates from the solution on cooling, 
w'hile the acid remains in solution. The alcohol thus prepared is not 
yet pure; it is dissolved in hot naphtha, from which solution it is 
deposited on cooling in a purer state. The substance thus prepared, 
belongs to the alcohols, and has been termed by Brodic nie/i.ssiti . 
it fuses at 85°, and contains C (U) II 6; , 0 2 .—Heated with lime, and 
hydrate of potassa, melissin evolves hydrogen and is converted into 
mellissic acid C 6r) H en 0 4 , which fuses at from 88" to 89". By the 
action of chlorine, melissin loses 2 eq. of hydrogen, which are not 
replaced, another portion, however, of hydrogen being substituted by 
chlorine. Brodic analysed such a compound, whose composition was 
expressed by C 6o H,... Cl, 4 . r> 0 2 ; he assigned to it the name 
chloromelal. 

By evaporation of the alcoholic liquid from which the melissin 
has been separated, the acid contained in the myricin is deposited. 
To prepare it in the pure state, the first crystals which are thus 
separated, arc collected and combined with potassa ; the potassa-soap 
is decomposed wfith chloride of barium and the baryta-salt treated 
with ether. Hydrochloric acid separates from the baryta-salt thus 
purified a fatty acid, which resembles margaric or palmitic acid; by 
frequent recrystallizatxon from ether, its fusing-point rises to 02°, 
and both composition and properties of the acid show r that it is pal¬ 
mitic acid C 32 H., 2 0 4 . 

The purified myricin may be viewed as being composed according 
to the formula C,,., H h2 O 4 =C 60 H„ O, 

^32 H.u O i. e. as a com¬ 
pound of the palmitic acid with the ether of tlxe mclissin-aleohol. 
The purification of myricin is effected only with difficulty by repeated 
recrystallization of the impure myricin from alcohol and then from 
naphtha; the myricin is finally obtained in crystals united in dus¬ 
ters, which arc only difficultly soluble in alcohol and fuse at 87 0, 5. 
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Among the substances contained in the impure myricin, Brodie has 
pointed out an acid which accompanies the melissin and remains in 
solution on the rccrystallization of the latter from ether or naphtha ; 
this acid appears to belong to the series of acids C„ H„ 0 4 ; its com¬ 
position was found to be C 49 H 49 0 4 , which formula, however, is 
even by Brodie, considered as doubtful. 

In the distillation of myricin, solid fatty acids pass over first, and 
finally hydrocarbons(l). The product of distillation was exhausted 
with boiling water, treated with potassa, the hydrocarbons, which are 
not saponified, being separated from the potassa-salt. This potassa- 
salt contains palmitic acid. By solution of the hydrocarbons in 
ether ami repeated rccrystallization from this solvent, a solid hydro¬ 
carbon is finally obtained, which fuses at 56° and contains equal equi¬ 
valents of carbon and hydrogen. Brodie assigns to it the formula 
C„ and the term mclen. 

Examination «»f Chinese wax. —Another communicatio’n of Bro- 
die’s(y) has for its object the investigation of a kind of wax, imported 
from China. It is usually regarded as a vegetal wax, but Brodie 
considers it probable that it is likewise, secreted by an insect. This 
w**v resembles, in its external appearance, spermaceti; it fuses at 
about 83°; alcohol extracts from it only a very small quantity of a 
fatty substance, and when distilled, it yields only traces of 
acrolein. 

This wax is not perceptibly attacked by boiling with dilute 
or concentrated solution of potassa: by fusion with hydrate of 
potassa, however, it is vapidly decomposed, a mass being formed, 
which yields a milky solution with water. When this solution is pre¬ 
cipitated by chloride of barium and the resulting precipitate (which 
contains likewise the barvta-salt of the acid existing in the wax, of 
ecrotic acid) treated with alcohol or ether, a substance is extracted, 
which Brodie designates cero'tin, and which, when recrystallized 
from alcohol or ether until it fuses at 79", has the composition 
C 54 H fiG 0 2 , which is that of an alcohol. When treated with potassa- 
lime, ccrotin evolves hydrogen, and is converted into ccrotic acid 
Cjh H 61 , O.,, which prepared in this manner, exhibits a fusing-point 
of 81”. If concentrated sulphuric.acid be allowed to act in the cold, 


(1) Respecting the products of distillation of becs-wax, Polcck states that the volatile 
acid which passes over is a mixture of acetic and mctaeetonic acid, while the solid acid 
contains probably mnrgaric and palmitic acids. (Ann. Ch. l’harm. LXVII, 174.) 

(2) Phil. Mag. [3] XXXII I, 378; Ann. Ch. Pharm. I.XVII, 199; J. Pr. Chem. 
XLVI, 30; J. Pharm. [3] XV, 147 (in ahstr.); Laurent and Gcrhardt’s Compt. 
Rend, des Trav. Chim. 1849, 53. 
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tlon of for several days upon finely divided ccrotin (so that the whole mixture 
C wM? e ^ orms a thin paste) sulphate of oxide of cerotyl is formed; the mass 
thus obtained is then thrown into cold water, washed, dried in vacuo, 
and crystallized from ether. This compound is soluble in water, 
especially when containing some spirit, and has the composition 
^64 H B6 O, SO s (the amouut of sulphur, however, was not determined 
in the analysis).—By the action of chlorine upon fused ccrotin, a 
transparent, yellowish, gummy body is formed, whose composition was 
found to agree closely with the formula C i4 H 41 Cl 13 0 2 , and which 
Brodie designates chloro-cerotal, with reference, to its analogy with 
chloral, in whose formation, likewise, 2 cq. of hydrogen are elimi¬ 
nated from the alcohol without substitution.—In the-distillation of 
ccrotin, a colourless solid body is obtained, whose fusing-point, by 
recrystallization, was raised from 70" to 79°. Brodie believes that 
part of the ccrotin volatilizes without decomposition, while another 
portion is decomposed into a solid carbohydrogcn and water. 

The wax itself—recrystallized from alcohol and naphtha, washed 
with ether, boiled with water and again rccrystallizcd from absolute 
alcohol—fuses at 82“, its composition being expressed by C 108 1I 108 0 4 
" ^54 ^55 C(i4 H53 ^3* *• cerotatc of oxide of cerotyl. — In the 
distillation of wax, cerotic acid passes over first, and subsequently a 
substance, upon which potassa has no action and which may thus be 
freed from cerotic acid. This substance principally consists of a 
solid hydrocarbon, which may be obtained in a purer state by sepa- 
rating an accompanying oil by pressure between bibulous paper and 
crystallization from nuphthalized alcohol and subsequently from 
ether; it fuses then at from 57° to 58°, and contains C 54 ll- t ; Brodie 
terms it ceroten .—Chlorine very slowly converts ceroten into a 
transparent resin, in which, according to the duration of the action, 
a larger quantity of hydrogen in the ceroten is replaced by chlorine, 
(the specimen richest in chlorine had the composition C B4 ll ;i , Cl.,.,). 
—Ceroten is entirely converted into a liquid when repeatedly dis¬ 
tilled in a curved scaled tube from one end to the other. 


Volatile Oils, Camphor, Balsams, Benins and Collateral 
Matters. Volatile Oils in General.— Van IIccs(l) has made the 
following communication respecting the produce of ethereal oils and 
their specific gravities (at 15° ?). • The oils heavier than water were 
prepared by surrounding the still with high-pressure steam, those 
which were lighter, by passing steam through the plants. 


(1) Pharm. Centr. 1847, 380. 
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Oleum anisi 
01. anisi stellati 
Ol. calam arum. 


01. carui 


01. caryophyll. 


01. eass. cinnam. 
Ol. cass.flar. 
OLfoenic. 
O/.junip. bacc. 


Ol. lavenilulm 


20 lbs. gave. 

20 lbs gave. 

(old oil). 

55 lbs. calamus of a previous year, gave 
85 lbs. new calamus, somewhat dried, gave 
12$ lbs. of the last year’s seeds, gave 
25 lbs. fresh seeds from the Eifel, gave 
g cwt. Saxony seeds, gave . 

10 lbs. Amboiua cloves gave by 6 distillations 
8 lbs. Bourbon cloves, gave 
25 lbs. Dutch cloves gave by 8 distillations 
$ cwt. clove-stems, gave 
i cwt. bruised cinnamon, gave . 

12$ lbs. gave. 

10 lbs. gave.' 

44 lbs. dried ripe berries, gave 
96 lbs. fresh „ „ „ . . 

53 lbs. unripe,, „ „ . . 

g cwt. dried flowers „ 




Spec. grav. 

5$ 

oz. 

0*977 

8 

99 

0-976 



0-984 

12 

99 

0-956 

10 

99 

0-950 

8 

99 

0-923 

17 

99 

0-913 

6 

»» 

0-926 

31 

99 

1-040 

21 

»» 

1-035 

74 

»» 

1-033 

16 

ft 

1-049 

2} 

99 

1035 

31 

99 

1-023 

5 

99 

0-9G8 

2$ 

99 

0-870 

'1 

M 

0-862 

3 

• 

»> 

0-864 

2 

»» ' 

■ 0-892 


Volatile 
oils in 
general. 


Deportment of Volatile Otis with Iodine.— Will(l) has observed, 
that by adding: anise- or fennel-oil, drop by drop, to a cold saturated 
solution of iodine, in an aqueous solution of iodide of potassium, the 
mixture being agitated, a gelatinous magma is produced, which, on 
addition of G or 8 times its volume of alcohol, yields a pulverulent 
body, becoming of a dazzling white when washed with alcohol. He 
has made a farther investigation upon the subject in conjunction with 
hhodius, according to which, anise- and fennel-oil comport them¬ 
selves, with a similar iodine-solution, exactly in the same manner 
(oil of fennel yields 5-1*8 per ffcit of its weight of a solid product) ; 
but with the oils of cumin, wormwood, chamomile, tansy, rue, 
clove, and peppermint, similar solid products could not. be obtained 
by the same process. The substance prepared with fennel- or 
anise-oil, is in the state of purity, a brilliant, white, non-crystal¬ 
line, very light, and highly electric powder, which fuses at 100°, 
and becomes vitreous on cooling; it is completely volatilized at high 
temperatures, with evolution of an odour resembling that of anise-oil, 
even when prepared from fennel-oil. It is insoluble in water and 
alcohol, moderately soluble in ether,* from which solution it may be 
precipitated by alcohol. Potassa, ammonia, dilute sulphuric- and 
hydrochloric acid are without action upon it, even at the boiling 
temperature; concentrated nitric acid decomposes it only on con¬ 
tinuous ebullition; concentrated sulphuric acid colours it imme- 


u 


VOL. II. 


(1) Ann. Cb. Pharm. LXV, 230. 
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diately dark brown-red; on heating, a red solution is formed, which 
becomes colourless by dilution with water. It is free from iodine ,* 
analysis led to the following composition : 



From fennel-oiL 

From anise-oil. 

C 3 , H IS Oj 


Carbon . . 

77-9 

78-0 

77-7 

77-2 

78-2 

78-0 

Hydrogen . 

— 

8-2 

8-5 

8-5 

7*8 

8-2 

Oxygen . . 

— 

13-8 

13-8 

14-3 

13-9 

13-8 


The formula, C 3() 1I 18 0 4 , is more probable, inasmuch as the forma¬ 
tion of this compound may be understood by assuming that 3 equivs. 
of the stearoptcnc of the fennel- and anise-oil (according to Blan- 
chet and Sell, C 10 H 6 O) unite with 1 cquiv. of oxygen.—By passing 
chlorine, at a gentle temperature, over this body it becomes of a 
violet colour, heat being evolved, while absorption of chlorine, and 
evolution of hydrochloric acid gas takes place; if the action be 
conducted at 100°, the substance exhibits no coloration. The 
body obtained by the latter method presents the composition : 



From fennel-oil. 

From anise-oil. 

CjollijCljO, 

Carbon . 

. . 

52-7 

51-5 

54 0 

Hydrogen 

• . 

4-7 

1-8 

4-5 

Chlorine . 

. . 

31-9 

32-7 

31-6 

Oxygen . 

• • 

10-7 

11-0 

9-9 


Accordingly the compound in question may be considered as 
C M 1I 18 O 4 , in which 3 H, and probably somewhat more, are replaced 
by chlorine. 

Bitter Aimnnd>oli.'— Lepage(l) cdlfcmns the statement of Winck- 
ler, that the fresh leaves of laurel contain bitter almond-oil and 
hydrocyanic acid ready-formed, and that both are entirely dissipated 
by dessication. The dried leaves, however, still contain a substance 
which may be extracted by hot water, or better by alcohol (Winck- 
ler’s amorphous amygdalin); which, when treated with almond- 
emulsion, again yields hydrocyanic acid, and oil of bitter almonds ; 
hence these two compounds arc still found in the distillate of this 
substance, in far smaller quantity, however, than in the distillate of 
the fresh leaves. 

According to Cahours(2), when bitter almond-oil (hydride of 
benzoyl) is heated with pcntachloridc of phosphorus two compounds 
distil over, one of which, boiling at 110 °, is oxichloridc of phos¬ 
phorus PC 1 3 0 2 , discovered by Wurtz; the other, which commences 


(1) J. Chim. Med. [3] IV, 565. 


(2) Loc. cil. I. 276. 
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to boil only at 206°, and has been termed chlorobenzole , is C 14 II f) 0 2 , 
being bitter almond-oil in which the oxygen is replaced by chlorine 
(P Cl 6 + C 14 H 6 O a = P Cl 3 0 2 + C 14 H 6 Cl 2 ). Chlorobenzole is a 
colourless, transparent liquid, of a penetrating odour when heated, 
and having the spec. grav. 1*245 at 16°; its observed vapour- 
density is 5*649, calculation gives for a condensation to 4 vols. the 
number 5*595; it is insoluble in water, readily soluble in alcohol 
and ether, and is not decomposed by solution of potassa.—With an 
alcoholic solution of hydrosulphate of sulphide of potassium, chloro¬ 
benzole is decomposed into chloride of potassium and a white 
body, sulphobcnsole , which is fusible at 60°. This compound crys¬ 
tallizes from alcohol in brilliant scales; it is not volatile without 
decomposition, and yields, by treatment with nitric acid, sulphuric 
acid and a yellow crystalline body soluble in tbe alkalies. Sulpho- 
benzolc is C 14 II 0 S 3 , i. e., bitter almond-oil, in which the oxygen 
is replaced by sulphur. 

Benzole.— Mansfield(l) has found benzole in considerable quan¬ 
tity in that portion of the distillate of coal-tar-naphtha which first 
passes over and floats upon water. He subjected this portion to 
repeated fractional distillation, and exposed the distillate boiling 
between 80° and 90" to a temperature of from — 10" to —12°, when 
part of it solidified into a crystalline mass. The portion remaining 
liquid at this temperature, or which liquified after heating to about 
0", was separated by pressure from the crystalline solid. This solid is 
benzole, whose boiling-point Mansfield observed to be between 80" 
and 81°; the spec. grav. of tliRCoal-tar-benzole was found to be=0*85, 
its vapour-density 2*823. Mansfield enters into full details 
respecting the applicability of benzole to practical purposes, aud 
describes the process best adapted to separate it on a large scale 
from coal-tar-naphtha. An investigation of the other constituents 
of the volatile portion which floats upon water has been promised for 
a future period. From his preliminary statements we here commu¬ 
nicate only, that after repeated fractional distillations, the portion 
boiling from 100° to 115°, contains toluole (C 14 H g ), the oil boiling 
from 140" to 145° cumole (C lR H* l2 ), and that the portion boiling 
between 170“ and 175° is probably cymolc Hu)* 

Abel(2) did not succeed in converting benzole by processes of 


(1) Chein. Soc. Qu. J. I, 241; Ann.Ch. I’liami. LXIX, 1<»2. 

(2) Loc. cit. II. 36 sul) (2). 

n 2 
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Benzole. 
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oxidation into an acid. Chromic acid, and the mixture of bichromate 
of potassa and sulphuric acid have no action upon it; nitric acid, 
even very dilute, converts it slowly into liitrobenzole. 

cinnamon-OJi. —According to Cahours(l) the products obtained 
by the action of pentachloride of phosphorus on cinnamon-oil are 
rather complex, and do not admit of being readily investigated; a 
large amount of hydrochloric acid is evolved, the mass becoming 
viscid, and finally black with intumescence. 

Cumin-Oil. —Cumin-oil, as is well known, consists of two oils, 
of which the one, cuminole, containing oxygen (C 20 H I2 0 2 ), is 
converted by treatment with potassa into cuminic acid (C 20 11 12 0 4 ), 
from which cumole C 18 II 13 is obtained by distillation with baryta or 
lime; the other constituent, free from oxygen, is eymole (C 20 1I 14 ). 
During the last two years, investigations have been published upon 
the action of nitric acid, both on cumole and cymolc. 

Action of Nitric Acid upon Cumole. —Abel(2) has studied the pro¬ 
ducts of oxidation which cumole yields when subjected to the action 
of nitric acid. lie obtained cumole by distilling cuminic acid with 
4 times its weight of caustic lime in a copper retort, the temperature 
being raised to a red heat towards the end of the operation; the 
distillate was rectified over potassa, and an unpleasant empyreumatic 
odour was removed by distillation with a concentrated solution of chro¬ 
mic acid. Cumole (C, H 11 ]2 ), when dried over chloride of calcium, 
exhibited a boiling-point of 118°. lly boiling with nitric acid it is 
rapidly converted into a heavy oil [nitrocumolc C, 8 H U (NOd], which, 
by continued ebullition, again disappears, being gradually transformed 
into a yellowish crystalline mass, which is almost perfectly soluble in 
ammonia, leaving only a slight solid residue [binitrocumole C 1S II 10 
(N0 4 ) 2 ], Addition of hydrochloric acid to the ammoniacal solution 
separates a white precipitate, which is slightly soluble in cold water, 
and dissolves pretty freely in hot water; from the latter sojution it 
crystallizes on cooling. This product is nitrobcnzoic acid C 14 II 6 
(N0 4 ) 0 4 , which is obtained, however, in a state of purity only, if 
cumole be distilled for several days with fuming nitric acid.—On 
treating cumole for several days with nitric acid, so dilute that no 
red vapours are evolved on ebullition, this hydrocarbon is converted 
into bftnzoic acid (C H H 6 0 4 ). 


(1) Loc. cit. I. 276. 

(2) Phil. Mag. [3] XXXII, 63; Chem. Soc. Mem. Ill, 441; Ann. Ch. Pbarm. 
LXIII, 308; J. Pr. Chem. XLIV, 148. 
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Action of Nitric Add upon Cymole. —Noad(I) has studied the 
action of nitric acid upon cymole (C^ H 14 ). In the preparation of 
this substance(2) the first two-thirds of the distillate of cuinin-oil 
were repeatedly rectified over fused potassa, until, by this treatment 
no farther diminution was effected, (a copper retort is most suitable, 
glass vessels being strongly attacked by the potassa). The spec, 
grav. of cymole, dried by chloride of calcium, was found by Noad 
to be 0 8570 at 16", and the boiling-point 171 0, 5. The preparation 
of cymole by the action of anhydrous phosphoric acid upon camphor 
is not to be recommended, it yields only a trifling proportion. 
Cymole remains unaltered by continued treatment with chromic acid, 
or with binoxide of manganese and sulphuric acid. Permanganic 
acid acts rapidly upon it, but no acid appears to be formed. 

If half a kilogramme of dilute nitric acid (ordinary acid mixed 
with 0 times its volume of water) be repeatedly distilled with 
about 125 gnus, of cymole the oxidation proceeds qitictly and 
slowly; the oil first assumes a blue colour by absorption of binox- 
ide of nitrogen, and subsequently a dark yellow; after the distillate 
has been returned to the retort from twenty to thirty times, the oil 
'/i nJUit'S heavy and viscid, and sinks to the bottom of the retort; 
the operation is completed (after two or three days), when, instead 
of oily droplets, white crystals commence floating upon the water 
in the receiver. On cooling, the whole retort becomes filled with 
crystals, the purer and whiter, the higher the dilution of the nitric 
acid employed. If concentrated nitric acid be used, violent reaction 
ensues at tlie boiling-point of the mixture, and the acid which is 
formed invariably contains a considerable quantity of the nitro- 
toluylic acid, which will be described below; small quantities of the 
latter are formed even if dilute nitric acid be employed. In order to 
purify the new acid it is washed with wa er, boiled with milk of lime, 
and filtered, a yellow resinous matter being thus separated; the cooled 
solution of the lime-salt is decomposed with hydrochloric or nitric 
acid, the operation being repeated until the acid is perfectly white; 
it is then dissolved in baryta-water, the solution evaporated to 
dryness in the water-bath, and the-dried salt-mass treated with cold 
water, when a small quantity of uitrotoluylate. of baryta remains 


(1) Phil. Map. [3] XXXII, 15; Clicm. Snc. Mem. Ill, 421; Ann. Ch. Pharm. 
LXIII, 281 ; J. Pr. Chcm. XUV, 145; J. Pharm. [3] XIII, 74. 

(2) ISoad mentions that Waring ton (who supplied the necessary cumin-oil) ob¬ 
tained from 841bs. of cumin-seeds in 4 distillations 2 lbs. 12oz. of oil, yielding, according 
to the described process, 18 oz. of pure cymole. 


Action of 
nitric acid 
upon 
cyinole. 



Action of 
nitric acid 
upon 
cymole. 


38 ORGANIC CHEMISTRY. 

undissolved; the nearly pure baryta-salt thus obtained is repeatedly 
subjected to this operation, until it no longer exhibits the presence 
of a trace of insoluble salt. The acid precipitated from the pure 
baryta-salt, when washed and recrystallized is pure toluylic add 
C 16 H 8 0 4 , which is isomeric with hydride of anisyl and with 
benzoate of oxide of methyl. This acid, w r hcn separated by hydro¬ 
chloric or nitric acid from one of its salts, is a heavy, white, curdy 
mass, consisting of microscopic needle-shaped crystals; it dissolves 
copiously in boiling water, and crystallizes therefrom on cooling; 
wood-spirit, alcohol, and ether, dissolve it in almost every proportion; 
when heated, it fuses and sublimes undecomposed in beautiful 
needles; when perfectly pure it is inodorous and tasteless, but even 
from acid which is nearly pure, a peculiarly offensive odour is 
evolved. The baryta-, silver-, and copper-salts have been examined 
quantitatively—the baryta-salt prepared exactly as stated could not 
be obtained in distinct crystals; the silver-salt, obtaiued as a white 
curdy precipitate, on addition of toluylate of ammonia to nitrate of 
protoxide of silver, crystallizes from a hot aqueous solution in small 
needles; the copper-salt, prepared by adding sulphate of protoxide 
of copper to toluylate of potassa, is a bright-blue precipitate only 
slightly soluble in water, which dissolves more readily in ammonia, a 
deep blue liquid being formed; the composition of these salts is 
MO, C K , 1I 7 0 3 . Toluylate of oxide of ethyl C 4 1I 5 O, C 16 1T 7 0,, is 
a colourless aromatic liquid, which boils at 228° (19° higher than 
benzoate of oxide of ethyl C 4 H. O, C 14 H b 0 3 ); it is obtained by 
saturating an alcoholic solution of the acid w T itli hydrochloric acid gas, 
distilling off § of the liquid, adding water to the residue, digesting the 
heavy black oil which separates with ammonia, washing with water, 
digesting with chloride of calcium and rectifying. The potassa-salt 
is very soluble, and crystallizes only with difficulty in needles; the 
soda-salt is still more soluble, and cannot be obtained in crystals; 
the ammonia-salt crystallizes in small prisms, and the lime-salt from 
a concentrated aqueous solution, in long brilliant needles.—Toluylic 
acid, when distilled with a large excess of caustic baryta yields toluole 
(C u H s ), whose boiling-point Noad found to be from 109° to 
110°-5(1). 

When cymole is distilled with fuming nitric acid a violent re¬ 
action takes place; if the distillation be continued as long as red 


(1) A. W. Hofmann remarks, in a note to Noail’s paper, that Glcnard and 
Boudault’s dracyl is not only isomeric but identical with toluole (C H II H ), inasmuch 
as nitrotoluole, and subsequently toluidinc, may be prepared from it. 



VOLATILE OILS, CAMPHOR, BALSAMS, RESINS, ETC. 39 

vapours are evolved, a crystalline mass of nitrotoluylic acid separates 
on the cooling of the retort, and an additional copious precipitate is 
produced on mixing the liquid with water. Unless the acid employed 
be of the highest concentration an indifferent crystalline body is 
formed, which can be converted into nitrotoluylic acid only with 
difficulty. The whole crystalline mass is thrown upon a filter, 
washed with cold water and subsequently with ammonia, when the 
greater portion dissolves, only a minute quantity of an oily substance 
remaining behind. The newly formed acid is precipitated from the 
ammoniacal solution by hydrochloric acid, washed with cold water, 
dissolved in hot alcohol, heated to ebullition with animal charcoal, 
and crystallized by spontaneous evaporation. Nitrotoluylic acid 
Cj fi Jl 7 (N0 4 ) 0 4 [toluylic acid, in which 1 equiv. of II is replaced 
by 1 (NO,)] crystallizes in splendid, pale-yellow rhombic prisms. 
The baryta-, silver-, and lime-salt of this acid have been quantitively 
investigated. The baryta-salt is thrown down, on addition of the 
ammonia-salt to a solution of chloride of barium, as a white curdy 
precipitate readily soluble in boiling water, and deposited from this 
solution on cooling in stellated clusters of crystals; the silver-salt is 
obtained by decomposing the ammonia-salt with nitrate of silver, 
in form of a curdy precipitate separating, on cooling, from its solution 
in hot water, in feathery crystals, which are ouly slightly soluble in 
alcohol, and blacken by continued ebullition with water; the lime-salt 
prepared in a similar manner is a crystalline precipitate crystallizing 
from the aqueous solution in groups of oblique rhombic columns. 
The composition of these salts is MO, C 1B H c (NO.,) O s . Nitro- 
toluylate of oxide of ethyl C 4 H 5 0, C JG II y (N0 4 ) 0 3 , and Nitro- 
toluylate of oxide of methyl C 2 H 3 O, C 16 1I 6 (N0 4 ) 0 3 , have 
likew ise been examined ; the former is obtained by distilling an alco¬ 
holic solution of the acid, saturated W'ith hydrochloric acid gas, until 
the distillate becomes milky on addition of water, treating the heavy, 
yellow, oily residue, which solidifies with crystalline structure on cool¬ 
ing with carbonate of potassa, washing with W'ater, and recrystallizing 
from alcohol; it is of a pale-yellow colour,- and of an agreeable 
odour; it fuses in the water-bath, and forms crystals again only 
slowly; the latter is prepared in a similar manner, for -its complete 
purification, however, ebullition with strong nitric acid is neccesary; 
this compound, too, is crystalline at the ordinary temperature. The 
observations respecting the toluylates of potassa and soda apply also 
to the corresponding nitrotoluylates. The ammonia-salt crystallizes 
from the aqueous solution in long needles, and loses the whole of 
its ammonia by boiling with animal charcoal; the neutral am- 
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monia-salt yields with sulphate of protoxide of copper a basic copper- 
salt.—A mixture of fuming sulphuric and nitric acids has no action 
upon nitrotoluylic acid. 

Roman Cumln-Ofl.—According to Cahours(l), Roman cumin-oil, 
by distillation with pentachloridc of phosphorus, yields, in addition 
to oxichloridc of phosphorus, a colourless liquid, distilling between 
255° to 260°, insoluble in water, but readily soluble in alcohol and 
ether; it is chlorocumiiiole C 2n II 13 Cl s , i. e., Roman cumin-oil in 
which the oxygen is replaced by chlorine (C 2 „lI, 2 0 ! , + rCl 1 - ) =l > Cl s 0 ; , 
-f C 20 H 12 CL). Chlorocuminole yields with an alcoholic solution of 
hydrosulphate of sulphide of potassium, chloride of potassium and a 
viscid body of au unpleasant odour. 

Roman ciiamomUe-oii.—Gerhardt(2) has communicated investi¬ 
gations upon Roman chamomile-oil and oil of rue.—Roman chamo¬ 
mile-oil (from Anthemis nobilis ) is greenish, and of an agreeable odour; 
it commences to boil at 100°, but the boiling-point gradually rises 
to 180°, and even to 190°, where it remains stationary for some 
time, and at which temperature about ?, of the oil distil over. The 
boiling-point finally rises to 210", owing to the presence in 
the oil of resinous constituents. In the portion distilling over 
between 200° and 210°, were found 7trG to 7G‘0 per cent of carbon, 
10 6 to 10-8 of hydrogen, and 13‘2 to 13 - 9 of oxygen. This oil 
cannot be separated into proximate constituents by fractional distil¬ 
lation. It is not acted upon by aqueous solution of potassa, but 
when gently heated with powdered hydrate of potassa, the whole is 
rapidly, and without evolution of gas, converted into a gelatinous 
mass, unchanged oil being separated again on addition of water. 
But if the gelatinous mass be heated more strongly, or if Roman 
chamomile-oil be heated with an alcoholic solution of potassa, the 
oil is split into an oxygenated compound, which undergoes higher 
oxidation, and a carbohydrogen. By fusing the oil with an excess 
of potassa the mass strongly intumesces, with evolution of hydrogen, 
and simultaneously a carbohydrogen of an agreeable odour passes 
over; by supersaturating the residuary mass with sulphuric acid, 
acid vapours of angelic acid (C 10 H 8 O 4 ) are evolved, which readily 
condense in the form of needles. It is owing to the presence of a 
portion of this acid, that Roman chamomile-oil presents an acid 
reaction. If Roman chamomile-oil be boiled for some minutes with 

(1) Loc. cit. I. 276. 

(2) Ann. Cli. l’hys. [3] XXIV, 96; J. Pr. Chcra. XLV, 321; Ann. Ch. Pliarm. 
LXVII, 233 ; Chem. Gaz. 1848, 483 ; Compt. Rend. XXVI, 225 (in abstr.) 
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an alcoholic solution of potassa, the oxygenated constituent unites 
with the potassa, the carbohydrogen only remaining in solution; 
on now distilling the dry residue with sulphuric acid, valerianic acid 
(C 10 lI 1( .O 4 ) passes over. The carbohydrogen which distils over in 
the action of solid potassa on the oil, or separates on addition of 
water and chloride of calcium to the distillate, after treatment with 
alcoholic solution of potassa, is purified by rectification over potas¬ 
sium ; it has an agreeable lemon-like odour, and boils at 175°; 
its composition is C 10 H„; it yields no conjugated compound 
with fuming sulphuric acid. Gerhardt is of opinion, that the 
oxygenated compound which, together with the carbohydrogen, 
constitutes Roman chamomile-oil, is C 10 H 8 0 2 , t. e. the aldehyde of 
angelic acid. 

Kuc-oii.—AVill(l) had found for oil of rue (from Ruta graveolens ) 
the composition C 28 II 2 h 0 3 . According to his determination of the 
vapour-density, this formula would represent a condensation to 
4 vols.; the boiling-point, however, was observed to vary between 
218“ and 245°.—On these data, Gcrhardt(2) had expressed his 
opinion, that oil of rue in the state of purity might be C 20 H 20 0 2 , 
and isomeric with the stearoptene of peppermint-oil.—Cahours(3) 
has pointed out that oil of rue, when repeatedly rectified, boils con¬ 
stantly at from 228“ to 230°, and crystallizes at — 1° to — 2°, in bril¬ 
liant plates ; he has found, moreover, that it has actually the compo¬ 
sition C 2( ,ll 2 „0 2 , and a vapour-density representing a condensation 
to 4 vols. This oil is converted, by concentrated nitric acid, into an 
oily volatile acid, C 20 H J0 O 4 , which Cahours terms rutic acid, and 
of which the oil may' be considered as the aldehyde.—Gerhardt has 
subsequently observed, that the oil commences to boil at 218°, the 
boiling-point, rising to 236", where it remains nearly stationary ; the 
distillate boils at 233°. In the first portion which passed over he 
found 77'7 per cent of carbon, 1245 hydrogen, 9*5 of oxygen, 
numbers which do not agree with any formula, while, on the con¬ 
trary, the composition of the latter third which passed over in 
the distillation, was in accordance with the formula C 20 H 20 0 2 . Oil 
of rue combines with a mixture of lime and potassa; this compound 
may be heated to 290" without evolution of gas, the mass becomes 
yellowish and yields again the unchanged oil, when dissolved 
in hydrochloric acid. By passing the vapour over fused chloride 


(1) Ann. Ch. Pharm. XXXV, 235; Berzelius’ Jahresbericht, XXI, 351. 

(2) Precis de Chimic Organique, II, 153. 

(3) These de Chimic, presentee it la Faculte dcs Sciences de Paris, 1845. 
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of zinc a carbohydrogen is formed, whose composition has not yet 
been investigated. By dissolving the oxygenated constituent of the 
oil (C 20 H 20 0 2 ) in from 3 to 4 times its volume of ordinary spirit 
of wine, passing hydrochloric acid gas through it, until the liquid 
becomes brown and fuming, distilling off the volatile portion, and 
adding water to the residue, an oil is obtained which boils at 230" to 
235°; it possesses an agreeable odour of fruit, and solidifies after 
some time into a mass of crystals, which fuse at 13°, and have, 
likewise, the composition C 20 H 20 0 2 ; these crystals are readily 
dissolved by cold concentrated sulphuric acid, the liquid becoming 
only slightly coloured; on heating this solution, it yields a con¬ 
jugated acid, whose baryta-salt is soluble in water. Ordinary rue- 
oil does not exhibit this comportment. 

Gerhardt has pointed out that rue-oil has the composition of the 
aldehyde of capric acid; a boiling aqueous solution of nitrate of 
protoxide of silver scarcely acts upon it; on ebullition, however, with 
ammoniacal silver-solution, the silver is reduced. On heating 1 part 
of oil with 1 part of ordinary nitric acid, diluted with an equal volume 
of water, a violent reaction takes place, which continues for a consi¬ 
derable time; if, the action having ceased, the mass be boiled until red 
vapours are no longer evolved, addition of potassa separates a certain 
quantity of a neutral oil of ^ very pungent odour; the alkaline 
solution, when treated with sulphuric acid, yields an oily acid, which 
may be purified by rectification. It was found to be pclargonic acid, 
C 18 Hi 8 0 4 ,by the analysis of the baryta- and silver-salts (M0,C ]8 I1 17 0 3 ). 
The alcoholic solution of the ammonia-salt yields, with an aqueous 
solution of nitrate of protoxide of copper, a bluish-green precipitate, 
from whose solution in boiling alcohol, green oily drops are separated 
on evaporation, which crystallize on cooling, and consist of pelargo- 
nate of protoxide of copper; when dried at 100°, they contain 
CuO, C 18 IJ 17 0 3 . In the preparation of the baryta-salt from the 
acid, in addition to pelargonate of baryta, another salt is frequently 
obtained, which is less soluble in alcohol, and crystallizes after the 
former. It was found to be caprate of baryta. Gerhardt considers 
capric and Cahours’ rutic acid to be identical (both are C 20 H 20 0 4 ). 
—Cahours(l) claims the priority of several of the statements 
made by Gerhardt with reference to rue-oil, claims which have 
subsequently been acknowledged by Gerhardt(2). Incidentally to 
this reclamation, Cahours farther communicates that he also has 


(1) Compt. Rend. XXVI, 362. 

(2) Ibid. 361. 
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found, that according to the duration of the action of nitric acid upon 
rue-oil, various acids are formed, f.i., the acids C 19 H 18 0 4 and C 10 H 16 O 4 , 
and that rutic acid (or capric acid, C 20 H 20 0 4 ), when treated with 
pentachloride of phosphorus yields a volatile liquid, C 20 H 19 Cl 0 2 , 
chloride of rutyl, which forms with potassa, chloride of potassium 
and rutate of potassa. 

Thyme-oil. —Doveri(l) has communicated investigations upon 
thyme-oil (from Thymus vulgaris). The oil examined was reddish- 
brown, and deposited, after some time, a stearoptenc, feebly red¬ 
dening litmus-paper and possessing a powerful odour, which called 
to mind that of thyme, when in a state of very great diffusion. 
When rectified, the oil was of a pale-yellow colour, lieetified thyme- 
oil commences to boil at 150°, the boiling-point rapidly rising to 175°, 
where it continues constant for some time; it then slowly rises to 
180°, and afterwards quickly to 230°, from which point it only slowly 
mounts -up to 235°,—The composition of that which ’passed over 
from 175° to 180° is represented, according to Dovcri, by the for¬ 
mula C. t4 H 2f> O, but the vapour-density was found to be only = 4*8, 
while a condensation to 4 vols. being assumed, the calculated number 
am.Mints to 8*3; hence he considers this liquid as a mixture {v. infra). 
When saturated with hydrochloric acid gas, the exeess being expelled 
by a current of carbonic acid, it forms a mobile, reddish-brown 
liquid, which becomes solid at a few degrees below* 0°, and again 
liquifies at the ordinary temperature; this liquid deposited, after 
long standing, small prismatic crystals, and solidified entirely at 
—17°; the mass, when spread upon a porous tile, separated into 
small white crystals, a liquid being absorbed. Anhydrous phos¬ 
phoric acid does not perceptibly act upon that portion of thyme- 
oil which distils between 175° and 180°. The portion boiling 
between 230" and 235° is less mobile than the preceding liquid; its 
composition is expressed by the formula C 20 H 16 0 2 , with which its 
vapour-density agrees (experiment, 5*5; theory, a condensation to 
4 vols. being assumed, 5*3). Nitric acid violently attacks this liquid, 
carbonic acid and nitrous vapour being evolved; the residue, washed 
with a large amount of water, forms a soft, resinous, orange-yellow 
mass, of a peculiarly offensive odour, which is soluble in alcohol and 
reprccipitatcd by water from the solution in yellow flakes; with 
aqueous solution of the alkalies it forms a reddish-brown, and on 
agitation, a strongly frothing, liquid. With anhydrous phosphoric acid 


(1) Ann. Ch. Phys. [3] XX, 174; J. Pr. Chcrn. XLI, 318; Ann. Ch. Pliarra. LXIV, 
374 (inabstr.). 
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it evolves lieat and assumes a wine-red colour and syrupy consistence; 
it then yields a distillate, which when repeatedly rectified over phos¬ 
phoric acid, and subsequently with water, appears as a very mobile, 
colourless liquid of a naphtha-like odour, which boils at 175° and is 
represented by the formula C 2n H 14 O, being consequently derived by 
the abstraction of 1 eq. of HO from that portion of thyme-oil which 
distils between 230° and 235°. By repeatedly distilling this liquid 
over anhydrous phosphoric acid, another eq. of water is withdrawn 
and a small portion of a carbohydrogen, C 20 II, 3 , obtained, which 
appears’ to. boil at 180°. Doveri believes that this carbohydrogen, 
in a free state, is contained in thyme-oil, and that the portion of 
thyme-oil, which distils between 175° and 180°, consists of a mixture 
of this hydrocarbon with one of its hydrates. 

Oil from Matricaria Parthenium.— Dcssaigncs and Chautard(l) 
have investigated the volatile oil from Matricaria parthenium, which 
was obtained by distilling the upper half of the plant (branches, 
leaves and flowers). It is of a greenish colour; that which w T as 
prepared in the hot and dry summer of 1816, deposited, after twenty- 
four hours, large crystalline plates of a stearoptene, while that 
prepared in the summer of 1845 did not exhibit a similar deport¬ 
ment. The stearoptene, when separated and pressed at from 4" to 5°, 
possesses a strong and pure camphor-odour; it fuses at 175°, and 
boils constantly at 201". On analysis, 78’8 per cent, of carbon and 
10’7 of hydrogen were found; hence it is identical with the camphor 
of the Lauraceaa, whose presence in several volatile oils derived 
from the family of the Labiate had already been established by 
Proust: here then we meet with the same compound in a plant 
of the syngcncsia. The oil, separated from the stearoptene, entered 
into ebullition at 160", the boiling-point rising rapidly to 205"; from 
this point to 220°, the greater part of the oil distilled over, a coloured 
residue remaining behind. No oil of a constant boiling-point was to 
be obtained by fractional distillation, the various portions of the 
distillate depositing stearoptene; in that which passed over between 
160° and 168°, 86’5 carbon and 11‘6 hydrogen were found; the 
portion distilling between 210° and 220°, yielded 77 ’0 carbon and 10’3 
hydrogen. Dcssaignes and Chautard believe that the oil of 
Matricaria parthenium contains, in addition to the stearoptene, a 
carbohydrogen C 5 H h , and an oil richer in oxygen than the 
stearoptene. 


(1) J. Pharm. [3] XIII, 241; J. Pr. Chcm. XLV, 45; Ann. Ch. Pliarm. LXVIII, 
342. 
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imperatoria-011. —Hirzel(l) has investigated imperatoria-oil which £r£!ou 
is obtained by distilling the powder of master-wort (of Imperatoria 
, ostruthium) with water j the dark-brown oil separates upon 
the surface of the distillate, a small additional portion being 
abstracted from the lower stratum by agitation with ether. When 
distilled with water it leaves a tarry residue and yields a colour¬ 
less distillate, in which (after drying by chloride of calcium) were 
found 84*8—85'6 per cent of carbon, 11*4 of hydrogen and of 3 - 0 to 
3-8 oxygen. It enters into ebullition at 170°, but the boiling-point 
continually rises; the distillate collected between 170° and 180°, 
exhibited nearly the above mentioned composition ; on the other 
hand, that which passed over from 200° to 220°, yielded 81*1 per 
cent of carbon, 11*7 of hydrogen, and 7*2 of oxygen. By distilling 
the oil with anhydrous phosphoric acid, a colourless liquid, of a rose¬ 
mary odour, is obtained, having the composition C 30 H^, and yielding 
a compound C., 0 H 2 - Cl, by saturation with hydrochloric’ acid, distil¬ 
lation of the resulting reddish-yellow liquid with water, and subse¬ 
quent dessiecatiou by means of chloride of calcium. The oil forms 
w ith chlorine a thick, yellow, oily liquid, with separation of hydro¬ 
chloric acid. 

vaierian-oii. —According to Hurault(2), valerian-oil does not 
appear to be contained ready formed in the roots of valerian, but is 
produced only by the action of water; pure ether does not extract 
any volatile oil from the roots. 

on from Tropspoium majus — Cloez(3) (unacquainted, as it ap¬ 
pears, with Bernay’s(4) observations) has communicated the fact 
that the oil from Tropeeolum majus contains sulphur; according to 
his statements, it is denser than water, and boils at from 120° to 
130". 

oil of Turpentine.— Oil of turpentine and several other volatile 
oils isomeric with it, deposit under certain circumstances, a crystalline 
body, to which Blanchet and Sell(5) assign the formula C 20 U 20 O 4 , 
I)umas(G) the formula C 20 O fi . This compound has been desig¬ 
nated as turpentine-camphor or hydrate of turpentine-oil. Wig- 


(1) Mittheilungcn der Ziiricher naturforsebenden Gcsellsch. Nr. 27; J. Pr. Chem. 
XLVI, 2!I2 ; Clicm. Gaz. 1849, 98. 

(2) From the Rccueil, &c. (II. 3), Janvier, 1847, 38, in J. Pharm. [3] XII, 69. 

(3) Ibid. 36, in J. Pharm. [3] XII, 69. 

(4) Report. Pharm. [2] XXXVIII, 387; Berzelius’ Jahresbcr. XXVI, 670. 

(5) Ann. Ch. Pharm. VI, 267; Berzelius’ Jahresber. XIV, 301. 

(6) Ann. Ch. Phys. [2] LVII, 334; Berzelius’ Jahresber. XV, 315. 
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gers(l) found that this body is more readily formed when oil of 
turpentine is allowed to remain in contact with nitric acid and 
alcohol, and expressed its composition by the formula C 20 1I 20 0 4 .« 
Dcville(2) confirmed his statement respecting the mode of forma¬ 
tion, but arrived at the formula C 30 H 22 0 6 . In a subsequent 
investigation of this body, for which Berzelius proposed the term 
terpin, Wiggcrs(3) found its composition in the crystalline state to 
be represented by C 20 Ho 2 0 6 , in the dry state by C 30 H a) 0 4 . 
Li$t(4) has now undertaken a new investigation of this compound. 
He prepared it according to Wiggcrs' direction, confirming his 
statement, that solar irradiation favours the formation of terpin ; the 
crystals thus obtained, as Rammclsbcrg(5) had previously found, arc 
rhombic, cc P.P. cc P cc (co P : oo P = 77° 4'; P: ao P = 127° 2'); 
and contain C 20 Il 20 0 4 +2 HO; they fuse below 100", 2 HO being 
evolved. The water separates likewise, over sulphuric acid, at the 
ordinary temperature. The anhydi’ous compound C 20 11 20 0 4 fust's 
at 103° and solidifies at 91 H , when rapidly cooled and protected from 
moisture, to an amorphous mass, becoming crystalline again by- 
exposure to the breath or atmospheric moisture (at 36 n ), and to the 
vapour of alcohol and ether. The crystallization of terpin is attended 
by an increase of volume. Terpin, freed from water, sublimes only 
with the assistance of a current of air or of aqueous vapour. If a 
small quantity of an acid be mixed with a hot aqueous solution of 
terpin, the liquid becomes milky, with separation of a compound 
II) 7 O, which Wiggers had previously obtained by heating 
terpin with concentrated hydriodic acid, and for which List proposes 
the name terpinole; this compound has an agreeable odour, especially 
when in a state of considerable diffusion ; its spec. grav. is 0*852, its 
boiling-point 168°. List believes that the formation of terpinole 
depends upon the previous production of a compound of terpinole with 
the acid, which immediately splits into its constituents. If hydro¬ 
chloric acid be passed over powdered terpin, the mass is converted, 
with evolution of heat, into a brownish liquid, from which a crystal- 


(1) Ann. Ch. Pharm. XXXIII, 358; Berzelius’ Jahrcsber. XXI, 335. 

(2) Instit 1841,427; Berzelius’ Jahrcsber. XXII, 293 and lnstit. 1843,89; Ber¬ 
zelius’ Jahresbcr. XXIV, 477. 

(3) Ann. Ch. Pharni. LVII, 247; Berzelius' Jahresber. XXVII, 440. 

(4) Uebcr das so-genanute Tcrpcnthiniil-hydrat. (Inauguraldissertation), Gottingen, 
1848; Ann. Ch. Pharm. LXVIJ, 362 (in abstr.) ; J. Pr. Chem. XL111, 499; Instil. 
1848, 188; Laurent and Gerliardt's Compt. Rend, dcs Trav. Cliint. 1849, 125 ; 
J. Pharm. [3] XV, 317. 

(5) Pogg. Ann. LXIII, 570; Berzelius' Jahresbcr. XXV, 606. 
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line body soon separates; tbe same compound is also formed by °p 1 2 3 4 5 e ” t f i *“ r ‘ 
passing hydrochloric acid into tcrpinole. llccrystallized from alcohol 
it forms long, thin, nacreous plates, of the composition C 20 H 18 Cl 2 , 
being isomeric with the solid hydrochlorate investigated by Blanchet 
and Sell(l) and by Dumas(2), but differing from it by its solubility 
in alcohol and a somewhat higher fusing-point; it fuses at 50° and 
solidifies at 46°. An iodine-compound, corresponding to the chlo¬ 
rine-body, appears to exist; it could not, however, be prepared in a 
state of purity. On distillation, the chlorine-compound evolves hydro¬ 
chloric acid and yields, when repeatedly distilled over caustic lime, • 
a mobile, highly refractive oil, C 20 H lc , possessing a refreshing rose¬ 
mary-odour. This compound is likewise formed by repeatedly distil¬ 
ling terpin, free from water, with anhydrous phosphoric acid. The 
eld or in e-compound is converted into terpinolc when boiled for several 
days with water, in such a manner that the condensing liquid flows 
back. 

Cailliot(3) has investigated *he products of the action of nitric 
acid upon oil of turpentine. Of these, turpentinic acid, discovered by 
Bromeisj 1) (C u H l0 O s ), and recently investigated by Rabourdin(5) 
under the name terebic acid, was previously known. If turpentine- 
oil be added in mudl quantities to an excess of nitric acid diluted 
with an equui weight of water in a distilling apparatus, the action 
may be easily regulated. Nitrous, carbonic, and hydrocyanic acids 
are evolved, while unchanged turpentine-oil passes over; the opera¬ 
tion is interrupted when the boiling liquid ceases to evolve red 
vapours; at this point an acid liquid and a resinous substance remain 
in the retort. By evaporating the acid liquid and treating the residue 
with water, an orange-coloured, pitchy substance remains behind, 
containing a resinous compound and two acids.—One of these acids 
is insoluble in water and in alcohol: it is separated from the resinous 
compound, which is likewise insoluble in alcohol, by treatment with 
ammonia. The ammonia-salt obtained is purified by animal charcoal 
and repeated reerystallization, the acid being finally separated there¬ 
from by means of a mineral acid. It then forms a white, crystal¬ 
line, tasteless powder, insoluble in water, alcohol, and ether. Cail- 


(1) Ann. Ch. Pharm. VI, 285. 

(2) Ibid. IX, 5G. 

(3) Ann. Ch. Phys. [3] XXI, 27 ; J. Pr. Cliem. XLII, 233 ; Ann. Ch. Pharm. LXIV, 
376 (in ahstr.); Repert. Pharm. [2] XLVII I, 98. 

(4) Ann. Ch. Pharm. XXXVII, 297 ; Berzelius’ Jalircsber. XXII, 299. 

(5) J. Pharm. [3} VI, 285; Berzelius’ Jaliresber. XXV, 601. 
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°pentine. r ’ ^ ot terms it terephtalic acid, and considers its composition to be 
^8 H s 0 4 , its silver-salt being AgO, C 8 H 2 O s ; tbc phenomena, 
however, attending the decomposition of this acid, render it 
probable that it is a bibasic acid, and that it is represented 
by the formula C 16 H fi 0 8 = C 16 H 4 0 6 + 2IIO. The acid thus 
becomes isomeric with phtalic acid, from which it is distin¬ 
guished, however, by its solubility, and by the fact of its salts 
being decomposed by phtalic acid. By heating, part of this acid 
sublimes. unchanged, while another portion is decomposed with 
evolution of carbonic acid, and formation of benzole, with which the 
sublimed acid is mixed, while a small quantity of carbon remains 
behind. Nearly all the terephtalates arc crystalline; they arc 
exceedingly inflammable, being, when well dried, readily inflamed by 
a spark, and then burning like tinder with evolution of the odour of 
benzole.—The acid which together with terephtalic acid is con¬ 
tained in the orange-coloured substance can be readily separated 
therefrom by boiling water, alcohol or ether; from the hot aqueous 
solution it separates on cooling in brilliant white needles. Cailliot 
names this acid terehenzic acid; distilled with water it readily 
passes over with it; he considers its composition to be C u II- 0 4 (in 
combination with bases C u 11 6 0 ;i ), according to which it contains 
1 equiv. of hydrogen moi*c than benzoic acid; it fuses at 105)" (15)" 
higher than benzoic acid); its boiling-point is very high, but in 
open vessels it sublimes even below 100°; its ether has an odour 
similar to that of anise, and boils at 130° (benzoic ether at 209"). 
The terebenzates in general exhibit the same degree of solubility 
as the corresponding benzoates.—The acid liquid from which the 
orange-coloured pitchy substance has been separated, when concen¬ 
trated and allowed to stand, yields, after some time, a copious crys¬ 
tallization of oxalic acid, and subsequently a greyish-white deposit of 
oxalic and terpentinic acids, (tercbic acid), which are mixed with a 
small quantity of terephtalic acid, and a larger portion of terehenzic 
acid. The mother-liquor, separated from this deposit, contains small 
quantities of the same acids, held in solution by nitric, and another 
acid, communicating the orange colour to the solution, and termed 
by Cailliot terechrysic acid. In order to prepare this acid, the 
liquid is evaporated to the consistence of a paste, by which means 
the oxalic acid is destroyed by the nitric acid; some terehenzic acid 
is then separated by treatment with water, and the liquid neutralized 
with carbonate of baryta, which throws down terehenzic and tercplf- 
talic acid. The baryta-salt thus formed is decomposed by sulphuric 
acid, when a solution of terechrysic acid is obtained, which is farther 
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purified by addition of a boiling solution of acetate of lead; on 
cooling, tcreclirysate of protoxide of lead separates in microscopic 
crystals, which are decomposed by sulphuric acid. The aqueous 
solution of terechrysic acid leaves, on evaporation, an orange-yellow, 
pasty, uncrystallizable residue, which tastes at first acid, and subse¬ 
quently harsh and bitter; it dissolves in all proportions in water, 
alcohol, and ether; Cailliot adopts for the lead-salt dried at 120° 
the formula 1'bO, C fl H s O t . Terechrysic acid is decomposed by 
heating; its salts are yellow or orange-red, and for the most part 
soluble in water; its ether is a mucilaginous, dark orange-red liquid, 
which is likewise decomposed by heat. 

The resinous substance (see II. p. 47), which is found in the 
retort after the action of nitric acid upon oil of turpentine, when 
only a gentle action has taken place, is reddish-brown, soft at the 
ordinary temperature, and almost completely soluble in alcohol; but 
when the action has been continued for a longer time it is yellow, 
friable at ordinary temperatures, and only partially soluble in boiling 
alcohol. The insoluble portion is terephtalic acid. From the residue 
of the evaporated alcoholic solution, water extracts terebenzic acid; 
what then remains is a mixture of three non-nitrogenous resins. To 
the one which is insoluble in cold, and slightly soluble in boiling 
alcohol, Cailliot assigns the formula C w II 2l O 20 ; it is precipitated 
from the latter solution as a yellow non-crystalline powder, which is 
insoluble in aqueous ammonia and potassa, and fuses only above 
100°. Both the others are soluble in cold alcohol; the one, which is 
insoluble in ammonia and potassa-solution, and fuses below' 100 n , he 
represents by the formula C. t0 ll 2i 0 ln , and the other (soluble in 
ammonia and potassa-solution and becoming semi-liquid at 10(F) by 
the formula C 40 II 24 0 1C . 

Fernientoica. —Becker of Muhlhausen(l) has expressed the 
opinion that fermentolea were well know r n to the old alchemists,, 
being in fact what they used to designate by the term quintessence. 
—According to Artus(2) “the formation of fermentolea is due to 
the tendency exhibited by the elements, to acquire a higher state 
of organic unity in the production of cryptogamia and infusoria, 
whereby much nitrogen is consumed, W’hich is separated and fixed at 
the expense of the organic formations just mentioned. Hence the 
liberation of carbon, hydrogen, and oxygen, which, meeting in statu 
nascenti, enter into chemical unity, and thus give rise to the formation 


Oil of tur¬ 
pentine. 


(1) Arch. Pharm. [2] LV, 161. 
VOL. II. 


(2) Jahrb. Pr. Pharm. XV, 25. 
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of the fermentolea.”{\) Bley(l) obtained, by fermenting 150 lbs. of 
meadow-sage ( Salvia pratensis) with water, distilling, and returning 
the distillate, 70 grains of a dark reddish-brown fermentoleum, of 
sweetish ethereal, disagreeable odour, and aromatic taste, dissolving 
in all proportions in alcohol and ether, slightly soluble in water, 
almost insoluble in potassa-solution, readily miscible with the fatty 
oils, and forming a liniment with ammonia.—Bcrzelius(2) has 
enumerated the hitherto known fermentolea; such products have 
been obtained from Gentiana centaureum, oak-leaves, almond-syrup, 
Achillea millefolium, Echium vulgare, Urtica urens, Salix pentandra, 
various species of Plantago, Chelidonium majus, Conium muculatum, 
from fermenting potatoes, grapes, and corn. All the fermentolea are 
more soluble in water than the ordinary volatile oils; from their 
analogy to fusel-oil Berzelius considers it probable that they are 
alcoholic bodies. 

Furfttrole. —Some new statements have been made by Fownes(3) 
respecting the volatile oil formerly(1) prepared by him from bran 
by means of sulphuric acid, and investigated under the name of 
furfurole. This oil, as is well known, was originally obtained by 
Ddbereiner in the artificial preparation of formic acid, and hence 
the term artificial ant-oil, assigned to it; subsequently the same body, 
prepared by the action of dilute sulphuric acid upon wheat-flour or 
sawdust, had been analysed by Stenhousc(5), who found its compo¬ 
sition to be C 5 IIo 0 2 .—On distilling 61 oz. (troy-weight) of wheaten 
bran with 32 oz. of sulphuric acid, and an equal volume of water, 
Fownes obtained nearly 1 oz. of furfurole; while Gloz. of wheaten 
flour, when distilled with 32 oz. of sulphuric acid and an equal 
volume of water, yielded only about 11 drachm of impure furfurole; 
about 4 lbs. of starch, with 2 lbs. of sulphuric acid, and an equal 
volume of water, gave only indefinite traces ; while on distilling, 2 lbs. 
of recently washed linen, with 1 lb. of sulphuric acid, and an equal 
Volume of water, not the slightest trace of furfurole was obtained. 
The amount of furfurole obtained, increased in the same proportion 
as the bran contained less starch, gluten, &c. Fownes is inclined 
to the opinion, that it is the substance designated by Paycn as 
maticrc incrustante , which gives rise to the formation of furfurole. lie 


(]) Arch. Pharm. [2] LI, 257. 

(2) Berzelius' Jahresber. XXVII, 541. 

(3) Pharm. J. Trans. VIII, 113. 

(4) Ann. Ch. Pharm. LIV, 52; Berzelius’ Jahresber. XXVI, 582. 

(5) Ann. Ch. Pharm. XXXV, 301; Berzelius’ Jahresber. XXI, 328. 
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enlarges his earlier statements regarding this body by the following 
remarks. When freshly distilled, furfurole is colourless, but even in 
the dark it becomes rapidly yellow; when exposed to light for a few 
hours it assumes a brown colour; in contact with water this coloura¬ 
tion takes place more slowly. The spec. grav. is 1-1618 at 15°*6, 
in contact with metal its boiling-point is from 162 0, 8 to 163 0, 3 at 
29-9 inches (Engl.) atmospheric pressure; in each distillation it 
partially blackens, and is slightly decomposed. At 15°-6 it dissolves 
in 12 times its weight of water, at higher temperatures in less. Its 
vapour-density was found to be 3-19; a condensation of C 5 IL 0 2 
to 2 vols., or of C 10 11 4 0 4 to 4 vols., being assumed, the calculated 
density is 3*34. 

Cahours(l) likewise has communicated investigations upon fur¬ 
furole. From 1*5 kilogr. of bran, and 1‘25 kilogr. of sulphuric acid 
previously diluted with 3 litres of water, he obtained, on the average, 
a quantity of furfurole amounting to 2-63 per cent of the weight of 
the bran employed; by using somewhat less sulphuric acid, from 
2-5 to 2-6 per cent. Bran, when distilled with water alone does not 
yield any oil, which must be formed from some constituent other 
than woody-fibre, starch, or gluten, for neither of these bodies when 
distilled with sulphuric acid, yields the slightest trace of furfurole.— 
For this substance Cahours found the boiling-point 162°, and the 
vapour-density 4-31<. Chlorine and bromine give with furfurole 
black, resinous products ; nitric acid in every degree of dilution finally 
produces oxalic acid; sulphuric acid and binoxide of manganese, and 
also chromic acid, converts it into a brown substance. The state¬ 
ments made by Fownes with reference to furfuramide and furfurine 
have been confirmed by Cahours.—By rapidly passing a current of 
liydrosulphuric acid into a concentrated alcoholic solution of furfurole 
a resinous precipitate of thiofurfole is obtained; by passing the gas 
slowly into a dilute solution, the same body precipitates as a white, 
crystalline powder of the composition C 10 H 4 S 3 0 2 , being furfurole, 
in whiclf half the oxygon is replaced by sulphur. Thiofurfole is like¬ 
wise formed by the action of sulphide of ammonium upon a solution 
of furfurole; it fuses on heating, with evolution of a strong and 
unpleasant odour; when more strongly heated it burns with a 
bluish, and almost sootless flame. Thiofurfole is decomposed on 
distillation with formation of a yellow crystalline substance free from 


(1) Ann. Ch. Phys. [3] XXIV, 277; J. Pharm. [3] XV, 170; Ann. Ch. Pharm. 
LXIX, 82; 1. Pr. Chem. XLVI, 45. 
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Furfuroi*. sulphur, which recrystallized from alcohol, is obtained in the form of 
long, colourless, or slightly yellow needles, of the lustre of diamonds ; 
they are insoluble in cold, slightly soluble in hot water, in alcohol, 
and in ether; their composition is C 18 1I 8 0 4 ; their alcoholic solution 
when exposed to the air becomes brown, and is slowly decomposed. 
(In reference to the formation of this compound, Caliours believes, 
that the formula assigned to thiofurfolc has at least to be doubled). 
By a process similar to that for thiofnrfole, seleniofurfole C 10 II 4 Se 2 0 2 
was prepared in the form of a resinous, unstable substance. 

ltespeeting oenanthole, see I. 434. 

Mesitilole. —Cahours(l) finds that, mesitilole yields, with fuming 
nitric acid a brownish-red, heavy oil, of a powerful odour, which 
does not appear, however, to be a definite compound. On the other 
hand, if mesitilole be added, drop by drop, to a mixture of fuming 
sulphuric and nitric acids, the liquid being continually stirred, a 
white flaky'body is rapidly separated, which after drying, forms an 
aggregate of delicate, felted needles. By diluting the liquid with 
water, washing and drying, this compound may be obtained in a 
state of purity; its formula is C 6 II, N 0,; when gently heated it 
sublimes without decomposition. 

camphor.— Bineau(2) has communicated observations respecting 
the deportment of camphor with several acids.—Camphor rapidly 
absorbs sulphurous acid, and yields a colourless liquid, heavier than 
water, dissolving iodine abundantly, and from which, -on exposure to 
the air, the sulphurous acid is readily evolved, unchanged camphor 
being left behind. The proportions of combination are very variable, 
as exhibited in the following synopsis, in which A represents the 
temperature, B the pressure, and C the quantity of acid taken up by 
100 parts of camphor : 


A. 

24°0 

24«-0 

24°0 

21»0 

20°-0 

15°-5 

15«5 

14«-0 

14"-0 

12«-5 

120f> 

B. 

524mm 

650 mm 

745mm 

670““ 

730““ 

355““ 

744*«n* 

611““ 

738““ 

529““ 

703mm 

C. 

25 -5 

30 -8 

35 -4 

34 -7 

39 -7 

28 -0 

47 -6 

40 -4 

48 -6 

373 

49 1 

A. 

12°-5 

10«-0 

10°-0 

10°0 

8"-0 

8«-0 

8°-0 

4"-0 

4"-0 

2"-o 

2"0 

B. 

727mm 

320 ,nm 

560mm 

720““ 

304““ 

503™“ 

682““ 

490““ 

720““ 

409““ 

650““ 

C. 

50 -5 

31 -7 

42 -6 

55 -8 

33 -0 

42 0 

57 -4 

46-0 

73 -6 

48 -4 

72 0 


Hence it follows, that under a pressure of TOO""" the proportions 
are approximately: 

A. 24 n, 0 20°0 15"-5 14«-0 12°.5 10°-0 8"-0 4"0 
C. 33 1 37 -7 44 -3 46 8 48 -9 54 0 58-6 70 5 


(1) Loc. Cit. I, 295. 

(2) Ann. Ch. Pby». [3] XXIV, 326; J. Pr. Chetn. XLVI, 296. 
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Camphor undergoes no alteration in an atmosphere of binoxide of Cam P hor 
nitrogen, but if oxygen be admitted it forms the same liquid that 
is produced by direct treatment of camphor with hyponitric acid; 
this liquid is slightly yellow; it evolves reddish vapours in dry 
air, until it becomes covered with a pellicle of camphor, and it yields, 
with water, the decomposition-products of hyponitric acid, and a 
precipitate of camphor; the compound, saturated with camphor, 
contains, at 18°, 21 acid to 79 camphor. This compound, when 
exposed to the action of sulphurous acid, absorbs this gas, with the 
evolution of red vapours, and the gradual separation of a white, 
crystalline compound, which, when left for some time, likewise 
evolves red vapours; for the composition of this body very variable 
results were obtained.—The compound also of camphor with hydro¬ 
chloric acid, Bineau found of very variable composition, as is seen 
from the following table; A, B, and C, having the same signification 
as above: 

A. 24 0, 0 20"-0 18"’5 18°-5 I3°-0 9""0 7"-0 7°-0 3°-0 3"0 

B. 7-17 mm 740 ,nm 735 n,ni 744“”' 320"’ m 288 mm 270“*“ 740“ ,m 232 mm 738“ 

C. 19 0 20 0 20-4 20-5 15-3 15*8 16 3 24-0 17 0 26-0 

Camphor ceases to absorb hydrochloric acid : 

Under a pressure of . . 22 34 39 42 centimetres. 

At a temperature of . . 12" 15° 20" 24" 

Terfluoride of silicium, and liydrosulplmric acid, are without 
action upon camphor at the ordinary temperature. The vapour of 
anhydrous sulphuric acid, when slowly acting upon camphor at a 
very low temperature, converts it (almost without evolution of gas) 
into a white, or slightly brown mass, from which water separates the 
greater part of the camphor without any change. 

iicKperidin.—Ricker(l) has described a substance as hesperidin, 
which had been deposited from fresh bergamot-oil, after standing for 
some time ; by this name, as Berzelius(2) has previously remarked, 
various substances appear to have been designated. Ohmc(3) 
declares the substance described by Ricker, and the bodies generally 
designated hesperidin, to be ordinary stcaroptenes(4-). 

Solid Carboitydroflren from Amber. —According to Reich(l), if a 
mixture of prepared amber-powder, and highly concentrated potassa- 

(1) Jahrb. Pr. Pharm. XIV, 326. 

00 Berzelius’ Jalireshcr. XXII, 452. 

(3) Arch. Pharm. [2] L11I, 287. 

(4) For the hesperidin "Which crystallizes from an aqueous solution, this opinion 
cannot be received. 

(5) Arch. Pharm. [2] LI, 26. 
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solution, be heated to ebullition, and subsequently distilled to dry¬ 
ness, a very strong odour of camphor becomes perceptible, while 
a white substance, possessing the properties of camphor, collects in 
the receiver, together with the aqueous liquid; this compound differs 
from the amber-camphor obtained by Yoge 1(1), in the dry distilla¬ 
tion of amber.—A body differing from the latter has been obtained 
also by Bley and Diesel(2), by rapidly distilling amber at a 
high temperature. This body deposited, together with the suc¬ 
cinic acid, in the neck of the retort, as a yellow waxy mass, and 
was purified by fusion with water, and^olution in absolute alcohol; 
it was lighter than water, of soft consistence, tasteless, and inodo¬ 
rous ; it fused at from 85° to 86°, and boiled a little above 300“; 
it was insoluble in water, readily soluble in spirits of wine, ether, fatty 
and volatile oils. On analysis, 86*1 per cent of carbon, and 13'7 of 
hydrogen was obtained, closely agreeing with the formula C H, and 
the composition of ozokerite, which it resembles in many respects. 

Toiu-Baisam.— Tolu-balsam, which had been formerly investigated 
by Fremy(3) and by Dcville(4), has been recently examined by 
E. Kopp(5). The latter chemist found in this balsam a very minute 
quantity of tolene (C 10 ll 8 ), free cinnamic acid (C 18 I1 8 0 4 ), a resin, 
readily soluble in alcohol (C 3G II l(J 0 8 ), and another resin difficultly 
soluble H 2(l d 10 ); he considers the former resin as the chief 
constituent of tolu-balsam, and from which the other resin and 
cinnamic acid are formed by the action of air.—He found the boil¬ 
ing-point of the tolene, prepared according to Deville’s method, 
to be between 154° and 1G0", and the spec. gray. 0858 at 10 "; he 
believes that its formula is more probably C 10 1I S , than C 12 1I,„ 
which is the expression adopted by Deville; when kept in open 
vessels, it is converted into a resin.—Kopp confirms the statement, 
that cinnamic acid, but no benzoic acid, is contained in tolu-balsam ; 
the fact that Deville and others have found benzoic acid therein, he 
explains from a change which the resin in the balsam may have 
undergone during distillation, or by the treatment with concentrated 
potassa-solution. He observes, that cinnamic acid, when mixed with 
concentrated caustic soda-solution, and treated with chlorine, is 


(1) Gchlen’s Ncues AUgemeines Journal der Cheiuie (1805) V, 272. 

(2) Arch. Pharm. [2] LV, 171. 

(3) Ann. Ch. Phys. [2] LX, 180; Berzelius’ Jaliresber. XX, 390. 

(4) Ann. Ch. Phys. [3] III, 151 ; Berzelius’ Jahrcsher. XXII, 349. 

(5) Ann. Ch. Pliys. [3] XX, 379 ; Coropt. Rend. XXIV, 614; J. Pharm. [3] XI, 
425; Ann. Ch. Pharm. LXIV, 372; J. I’r. Chcm. XLI, 326 ; Laurent and Gerliardt’s 
Compt. Rend, des Trav. Chint. 1849,145 (in detail). 
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converted into chloroeinnamic acid (C 18 H 7 Cl 0 4 ); and that, by the 
action of concentrated nitric acid it is converted, at first, into nitro- 
cinnamic, then into benzoic acid, and subsequently into nitrobenzoic 
acid. He prepared nitrobenzoate of oxide of ethyl, C 4 H 5 O, C 14 H 4 
(N0 4 ) 0 3 , (by the action of hydrochloric acid upon an alcoholic 
solution of the acid), and found it to be a white, colourless com¬ 
pound, of an aromatic odour and taste, which crystallizes in foliated 
crystals, belonging to the rhombic system ; it fuses at 47°, and boils 
at 296°. On heating an alcoholic solution of nitrocinnamic acid 
with sulphide of ammoniuU^pulphur is deposited, with formation of 
a yellow resin, and a solid and colourless organic base, which crystal¬ 
lizes in warty grains; it is soluble in alcohol and ether, and forms 
salts, which are difficultly crystallizablc.—The resin (C R6 H, 9 O g ) is 
readily soluble both in alcohol and in ether, it is a brown, brilliant 
translucent substance, brittle in the cold ; its powder cakes together 
at as low a temperature as 15°, and fuses at 60°; concentrated sul¬ 
phuric acid colours it purple-red; when dissolved in caustic potassa 
it is readily oxidized in the air, and passes into the following resin. 

subjected to dry distillation it yields, with evolution of gas, 
an oily liquid, which is split by the action of concentrated potassa- 
solution into benzoin, benzoic acid, and another transparent, neutral 
oil, boiling above 250°.—The resin (C., fi ll 2n O 10 ), insoluble in alcohol 
and in ether, is brownish-yellow', inodorous and tasteless; it fuses 
only above 100°; it is soluble in sulphuric acid, with a reddish- 
brown colour, (turning violet-red if the solution be exposed to moist 
air), and in caustic potassa-solution with, a brown coloration.— 
If ] part of the resinous constituent of tolu-balsam, as it remains 
after treatment with soda-solution, be heated with 4 parts of ordinary 
nitric acid, a violent reaction takes place, bitter almond-oil, hydro¬ 
cyanic acid, and some benzoic acid passing over; in the retort, there 
remains, in addition to a resin and reddish-yellow liquid, a yellow 
flaky mass, which is benzoic acid, to which a yellow' colouring matter 
pertinaciously adheres, preventing its crystallization ; this substance 
remains behind on application of. heat, while benzoic acid sublimes. 

Resins in General.— Ileldt(l) has communicated some considera¬ 
tions respecting the origin of resins in general, among which he 
classes various substances, such as santonin, asarone, helenin, cubebin, 
athamantin, &c., which are usually distinguished from the resins, 
lie derives their formation from the ethereal oils, which, according 
to his views, arc either C 10 H g , or hydrates, or oxides of this carbo- 


Tolu- 

balsam. 


(1) Ami. Ch. Pharm. LX1I1, 48. 
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hydrogen. The atomic composition of various resins, or of sub¬ 
stances which he considers as such, when reduced to the same 
amount of carbon—namely, to 120 C, may be represented by the 
formula C 120 H SM ,, wherein more or less hydrogen may be replaced by 
oxygen; the ethereal oils, whose composition is expressed by C 10 H 8 , 
or by a multiple of this formula, may differ in the way in which 
their elements arc grouped, according to the quantity of hydrogen 
they contain, which is replaceable by oxygen. With regard to a 
large number of resins, he discusses in detail the constituents from 
which they arc derived, and in which fanner their formation may 
take place. We cannot here enter into the details of this discus¬ 
sion, but only give the general results as adduced by Heldt.—1. A 
series of resins are formed by the elimination of a certain number 
of hydrogen-equivalents in the form of water, from the correlative 
oil, and their replacement by an equivalent proportion of oxygen ; 
they are substitution-produets. (Epsilon copal-resin, resin of 
Ceradia furcata, holenin, alpha-resin of styrax benzoin, santonin, 
cugenin, gambogc-ivsin, cubebin, phlobapliin, auemonin, asaronc, 
soft resin of myrrh, chrysoplianic acid). Some of the resins which 
are thus formed combine with bases, while others do not, and all 
dissolve in water.—2. A second class of resins is formed, according 
to the first rule, with simultaneous assumption of the elements of 
water; they may be considered as hydrates of substitution-products. 
(Styracin, readily soluble euphorbium-resin, anime, erythroretin, 
[red resin of rhubarb], mastich, amber, pasto-resiu, eerin, lactucone, 
caryophyllin, elemi-resin, Cow-trec-resin, aloetin). These resins are 
generally of an indifferent character, and soluble in alcohol and 
ether.—3. A third class arises from the ethereal oils, according to the 
first rule, with assumption of an additional quantity of oxygen ; they 
may be considered as oxides of substitution-products. (Copaiba- 
balsam, sylvic acid, pi marie acid, the resins of Phuts a hies, investi¬ 
gated by Johnston, oxysylvic acid, betulin, birch-bark-resin, plan¬ 
tain-resin, parietin, atkamantin, difficultly soluble euphorbium-resin, 
myrrhin, alpha-, beta-, and gamma-resin of copal. Dammar-resin). 
They generally combine with bases without water being sepa¬ 
rated from the composition; their solubility in alcohol and ether 
increases with the augmentation of oxygen, while their fusing-points, 
on the contrary, decrease in the same proportion.—4. A fourth class 
of resins originate, according to the third rule, with simultaneous 
assimilation of water; they may be considered as hydrated oxides of 
substitution-products. (The remaining resins of’ the coniform, 
phaeoretin [brown resin of rhubarb], aporctin, jalap-resin). The* 
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water assumed by these resins is not separated in their combination 
with bases.—5. Lastly, resins are formed by the assumption of 
water into the constitution of ethereal oils. (Soft resin of elemi, 
pcru-balsam, brcan, and icican).—The artificial imitation of resins 
from ethereal oils by the oxygen of atmospheric air, nitric acid, or 
chromic acid, could not be accomplished. 

nammar - Resin. — Dammar-resin, recently investigated by 
It. D. Thompson(l) has been subjected to a new investigation by 
A B. Dulk(2). According to the former, it consists of two resins, 
dammaric acid, IIO, C in Hg^0 7 , and dammaran, C w H 31 0 6 , the 
resin itself having the composition of the latter constituent. Dulk 
makes the following statements. The resin commences to fuse at 
73°; it is difficult of combustion, and leaves 0215 per cent of -ash, 
which contains traces of iron, lime, and especially potassa, together 
with sulphuric acid. Alcohol and ether dissolves the resin only 
partially, and with decomposition; it is completely dissolved by fatty 
and ethereal oils, as well as by sulphuric acid; the latter solution 
assumes a yellow, purple-red, and finally, almost black colour; from 
solution (heat having been avoided) the resin is reprecipitated of 
a whitish-yellow colour on addition of water, but appears to have 
undergone some change, inasmuch as, on washing it becomes 
greenish, and softens only at 84-°, complete fusion ensuing only at 
100". Acetic and hydrochloric acids, potassa- and ammonia-solution 
are almost without action upon it; nitric acid dissolves it with 
decomposition ; by heating the finely powdered resin with chlorate of 
potassa, hydrochloric acid and water, it is converted iuto a whitish- 
yellow froth, which, when dried over sulphuric acid, contains about 
26 per cent of chlorine. On distilling the resin with soda-lime 
between 120° and 320" hydrogen is first evolved, and subsequently 
various hydrocarbons. Analysis of the resin itself gave 82‘4 to 82 - 7 
per cent of carbon, 11’2 to 11 3 per cent of hydrogen, and 6-0 to 6 3 
of oxygen.—According to Dulk, the resin contains a carbohydrogen 
(dainmaryl), an acid, and probably also a hydrate of this com¬ 
pound. Alcohol and ether, which.separate these constituents, at the 
same time partially decompose them. By the following consecutive 
treatment of the resin, weak alcohol dissolved 36 per cent {hydrate of 
dammarylic acid), absolute alcohol 43 per cent (dammarylic acid), 
ether 13 per cent {darnmaryl), 8 per cent remained undissolved. 


(1) Ann. Cl). Pharm. XLVI1I, 351 ; Berzelius’ Jahresbcr. XXIV, 490. 

(2) Dissertatio de Resinis, pnesertim de ltesina Dammarsc. Vratislaviae, 1846; J. Pr. 
Chew. XLV, 16. 


Resins In 
general 



58 


ORGANIC CHEMISTRY. 


Dammar. 

resin. 


Dulk assigns to the hydrated dammarylic acid the formula 
HO, CU H 86 0 3 ; it is soft when in the form of powder, very 


electric, and fuses at 56° j its alcoholic solution reddens litmus very 
feebly. Dulk attributes to anhydrous dammarylic acid the formula 
^45 H 3R 0 3 =Da; it fuses at 60°, and reddens litmus more strongly. 
He describes various salts to which he assigns the formulae 
KO, Da 2 ; KO, HO, Da 3 ; AgO, Da 2 ; AgO, HO, Da 3 ; AgO, 2 HO Da 4 . 
—Dammaryl is described as a white, amorphous powder, softening 
at 145°, fusing at 190°, and having the composition C 45 II 3ft ; when 
exposed for a long time to the action ©f steam at 110°, it is con¬ 
verted into a resin of the composition of natural dammar-resin.— 
The residue, remaining after exhaustion w T ith ether by the above 
mentioned treatment, is considered by Dulk as a hydrate of dam¬ 
maryl, 2 C 45 'H S g-f HO. 

For acids of pine-resin we refer to I. p. 440. 

Crualacum-Resln —Sclionbein(l) has made some experiments 
upon the property exhibited by guaiacum-resin and its spirituous 
tincture, of assuming under certain circumstances, a blue colour. 
Ordinary free oxygen does not effect the blue coloration, but it is 
produced by chlorine, bromine, iodine, ozone, the peroxides of man¬ 
ganese, of lead, and of silver, teroxide of gold, protoxide of silver, 
protoxide of mercury, permanganic acid, chromic acid, nitrous acid, 
alkaline hypochlorites, finely divided platinum, chlorides of iron and 
copper, fcrricyanidc of potassium, and by fresh potatoes (especially 
by the eyes or buds). The blue coloration is destroyed by phos¬ 
phorus, finely divided tin, iron, zinc, and other metals, hydrosul- 
phuric, hydroselenic, and sulphurous acids, salts of protoxides of iron 
and of zinc, ferrocyanide of' potassium, phosphoric, sulphuric, nitric 
. hydrochloric acid and the alkalies; and lastly the blue colouration 
disappears spontaneously, but w'ith various degrees of rapidity, 
according to the manner in which it has been produced. By 
frequently effecting the blue coloration, and again destroying it, as 
also by the action of atmospheric air, both guaiacum-resin, and its 
tincture may be deprived of the property of becoming blue.— 
Itiegel(2) has also communicated observations upon the blue 
colouration of guaiacum-resin. 

The falsification of jalap, and scammony with guaiacum-resin, 
may be detected, according to Smcdt and Boudet(3), by addition 
of hypochlorite of soda to their alcoholic solutions, when a green 


(1) Pogg. Ann. LXXIIf, 489; LXXV, 351, 357. 

(2) Jahrl*. Pr. Pharm. XIV, 252. (3) J. Cliim. Med. [3] 111, G5. 
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compound is formed which sinks to the bottom; the adulteration of 
jalap with guaiacum-resin, according to Pasquier-Nalinnc(l) may 
likewise^bc detected by bringing it into contact with bichloride of 
mercury and almond-soap, when a deep blue colouration is produced 
if the resin be sophisticated. 

Caoutchouc. —By various methods introduced within the last few 
years, we are enabled to communicate to caoutchouc the property 
of remaining elastic and pliable at all temperatures, consequently 
also in the cold. This discovery, as is well known, is due to 
Hancock, who found, that caoutchouc, when immersed at certain 
temperatures, in a bath of fused sulphur, absorbed a considerable 
quantity, and became of a blackish colour, acquiring finally the con¬ 
sistence of horn.—The same condition in any desired degree is also 
attained, if caoutchouc be mixed with sulphur, and exposed to a 
temperature of 85°, or if it be dissolved in turpentine which is 
saturated with sulphur, &c. The substance, termed in this country 
“ vulcanized rubber” remains soft and pliable at all temperatures, 
while ordinary caoutchouc becomes hard before it is cooled down to 0°; 
it is not attacked by the known solvents of caoutchouc (bisulphide 
of carbon, petroleum, turpentine-oil), and withstands compression in 
a high degree. 

The method of l’arkes(2) consists in immersing leaves of caout¬ 
chouc in a mixture of 40 parts of bisulphide of carbon, and 1 part 
chloride of sulphur. Thick masses cannot be converted in this 
manner. 

Moulton(3) mixes caoutchouc with hyposulphite of lead (obtained 
by decomposing a lead-salt with hyposulphite of lime), or artificial 
protosulphide of lead, and heats to 106°—150°. 

A patent has been taken out by Westhead(4) for employing 
sulphurous acid gas (?) for a similar purpose. 

CiuUa-i'erciia. —The substance which has ^become known under 
the name of yutta-percha has been more minutely examined by 
Soubeiran and by Kent. Soubeiran(S) submitted a portion to 
experiment which had been imported from China, and was trans¬ 
mitted to him from the Ministry of Commerce in Paris. It was in 

(1) J. Cliim. Med. [3] III, 551. 

(2) Report, of P. Inv. 1847, 46; Dingl. Pol. J. CIV, 455. 

r 7>) London J. of Arts, 1847, 123; Dingl. Pol. J. CVII, 169. 

(4) Ibid. 1848, 347 ; Dingl. Pol. J. C1X, 47. 

(5) J. Pliarm. [3] XI, 17; Dingl. Pol. J. CITI, 415.—Upon the source and produce 
of gutta-percha compare the same, also J. Pharm. [3] XIII, 35 ; upon the mechanical 
working of it compare Dingl. Pol. J. CVII, 25, 458 ; CIX, 118. 
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the form of round, somewhat flattened loaves, composed of tough 
membranous layers of superimposed leaves, and possessing at once 
the odour of old cheese and of leather. They consisted*of pure 
gutta-percha, a vegetal acid, casein, a resin soluble in alcohol, and 
lastly, of some extractive matter. Gutta-percha, when treated with 
alcohol and ether, dissolved in turpentine-oil, precipitated and 
washed with alcohol, and dried at 100°, gave on analysis 83-5 per 
cent of carbon, and 11*5 of hydrogen. Soubeiran believes the 
composition of perfectly pure gutta-percha to be C 12 H 10 correspond¬ 
ing to 87‘8 carbon and 12-2 hydrogen. Faraday found in caout¬ 
chouc 87*2 carbon and 12*8 hydrogen. Hence gutta-percha would 
be of the same composition as caoutchouc, from which it differs, 
however, essentially in its physical properties, particularly' by the 
absence of great elasticity', and by the peculiarity of becoming plastic 
at 100° and solid again at the ordinary temperature. 

According to E. N. Kent(3) gutta-percha dissolves in turpentine- 
oil, resin-, gutta-percha-, and tar-oil, terebene and hydrochlorate of 
terebene. On precipitating or evaporating these solutions, invariably 
a certain quantity of the hydrocarbon remains behind with the 
gutta-percha, which does not admit of separation. Gutta-percha 
dissolves, moreover, in pure chloroform and bisulphide of carbon, 
from which it may' be precipitated unchanged by alcohol; it likewise 
dissolves, but only slightly, in pure ether.—The solutions in general 
are brown and do not become clear even after 1110111118 ’ standing; 
solutions of gutta-percha in 16 parts of solvent, may be rendered 
transparent, but only very slowly, by filtration ; the insoluble sub¬ 
stances which are suspended, consist of a red colouring matter, 
soluble in water and precipitable by*alcohol, earthy matter, chips and 
fibres of wood, &c. 

If a solution of gutta-percha in chloroform be mixed with 3 parts 
of ether and exposed fqr some time to a temperature below 15°, the 
gutta-percha is precipitated as a white powder, forming, when 
washed and dried, a soft white mass. On spreading this solution 
on a plate of glass, a skin is formed, resembling kid-gflovc leather, 
which becomes transparent on application of heat. 

Crude gutta-percha contains a yellow resin, soluble in alcohol, 
ether, and oil of turpentine. It is very electrical(2). 


(1) Sill. Amm. J. [3] VI, 246.—On a new kind of gutta-percha from the Dutch East 
Indies, comp. J. Pr. Chem. XLV, 460, 

(2) An observation, which has been confirmed particularly by Marchand (J. Pr. 
Chcm. XLII1, 301 ; comp, also 1, 203). 
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colouring Matters. —Preisscr(l) published some statements in 
1843, according to which he had succeeded in obtaining pure, 
colourless, and crystalline, the colouring principles of a number 
of organic substances, by precipitating the alcoholic or ethereal 
extract of the colouring matter with a substance considered by him 
to be hydrate of protoxide of lead, by decomposing the resulting 
lead-compound by hydrosulphuric acid, and evaporating the filtered 
solution, with exclusion of the air. lie proposed the view that all 
the various colours found in organic colouring materials were only 
different degrees of oxidation of one and the same colourless sub¬ 
stance.—Later experiments have not confirmed any of his statements. 
Arppe(2) has shown that the precipitant, considered by Preisser to 
be hydrate of protoxide of lead, and which the latter prepared by 
decomposing nitrate of protoxide of lead with ammonia, is a basic 
nitrate of protoxide of lead, the acid of which, when liberated by 
hydrosulphuric acid, must certainly produce results, f. i., with the 
colouring matter of cochineal, differing from those which Preisser 
has stated to have obtained. The statements of Preisser have 
li-on moreover, refuted by De La Hue’s experiments, (vide infra). 
Elsncr(3) likewise has observed that various red and yellow vegetal 
colouring matters exhibit a behaviour differing from that which was 
assigned to them by Preisser; Schlieper(4) found the statements 
of Preisser respecting the red colouring matter of safflower (cartha- 
min), and Schiel(5) those respecting the colouring-substances of 
madder, to be in no way confirmed; and Bolley(G), in investigating 
the colouring principles of sappan-wood, sandal-wood, alkanet, 
dragon’s-blood and quercitron-bark, found Preisscr’s assertions to 
be quite incorrect, and has consequently refuted them, together with 
the conclusions deduced by this chemist. 

Colouring matter of Anehusa Ttnrtorla. —The colouring matter of 
Anchusa tinctoria (the spurious alkauet-root), which was formerly 
examined by Pelletier(7) and by John(8), and the solutions of 
which were known to be altered by boiling, has been submitted to a 

IAAK VIVWV«/VW| -SA/WV/VA 

(1) Dissertation sur l’Origine et la Nature dcs Matures Colorantes Organiques, &c. 

Rouen, 1843 ; Berzelius’ Jahresber. XXIV, 508. » 

(2) Ann. Cli. Pliarui. LV, 101; Berzelius’ Jahresber. XXVI, G84. 

(3) J. Pr. Chem. XXXV, 377 ; Berzelius’ Jahresber. XXVI, 685. 

(4) Ann. Ch. Pharin. LVII1, 369; Berzelius’ Jahresber. XXVII, 471. 

(5) Ibid. LX, 76. 

(6) !bi<L LXI1, 129; J. Pr. Chem. XLIII, 507, (in abstr.). 

(7) Journ. de Physique, LXXIX, 278. 

(8) Chemisehe Schriften, IV, 81. 
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new • investigation by Bollcy and R. Wydler(l). The roots were 
cut up and exhausted with water j they yielded, at first, a brown, and 
after some time, a yellow extract, of bitter taste and of acid reaction, 
and which exhibited, in an undecided manner, the reactions of tannic 
acid; it left, on evaporation, a brown substance of a taste similar to 
that of tannic acid (vide infra). The roots were dried, after this treat¬ 
ment, and then exhausted with alcohol; on heating the resulting 
extract to ebullition, its red colour changed to a dingy violet, and 
afterwards to a greyish-green; after addition of some hydrochloric 
acid, which prevented this change of colour, the principal portion of 
the alcohol was distilled off and the colouring matter extracted with 
ether from the residuary concentrated solution, and from the sediment 
that had deposited; the ethereal solution, after being washed with 
water, yielded, on evaporation, a dark-red, resinous, brittle mass. The 
alcoholic solution of this mass was coloured blue by the alkalies, and 
precipitated in red flakes by acids, and of a violet colour by an alcoholic 
solution of bichloride of tin; it yielded no precipitate with an alcoholic 
solution of acetate of protoxide of lead, but a greyish-blue one, with 
an alcoholic solution of the basic- acetate. According to Holley and 
Wydler, this colouring principle is not possessed of acid properties; 
they therefore propose for it the name anchnsin or alkanet-red, 
instead of that of anchusic acid, assigned to it by Pelletier; they 
found it to agree in composition with the formula C. 5 - IP,, 0 8 
(which requires nearly the same percentage-composition as the 
formula C 17 1I 10 0 4 , proposed by Pelletier); the amount of pro¬ 
toxide of lead in the lead-compounds obtained, oscillated between 50 
and 77 per cent.—On evaporating the above alcoholic extract at the 
boiling temperature, a blackish-green residue was obtained, which was 
partly soluble in water, imparting to it an intensely brown colour; 
ether dissolved much of the insoluble portion, yielding a green solu¬ 
tion, -which left, on evaporation, alkanet-green , a substance not very 
soluble in alcohol, the composition of which was found to be expressed 
by the formula C 34 H 22 0 R ; thus, alkanet-red appears to change to 
alkanet-green, by the assimilation of 2 HO and the elimination of C0 2 
(Bolley and Wydler ascertained by experiment the latter fact).— 
The wash-water, containing hydrochloric acid, obtained in the purifica¬ 
tion of the ethereal solution of alkanet-red, yielded on evaporation, a 
reddish-brown residue, which contained chloride of ammonium; the 

(1) Ann. Ch. Pharm. LXII, 141; 3. Pr. Chcm. XLIII, 509; J. Pharm. [3] XIII, 
452, in the latter, read alkanna instead of angustura. 
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brown extract, obtained from the root at the commencement of the 
process, likewise contained ammonia; Bolley and Wydler consider 
the brown matter contained therein as identical with the residue 
just mentioned. This brown substance, which was easily soluble 
in water, but insoluble in ether or strong alcohol, was found to 
agree in composition with the formula N1I 4 O, C 39 H IS 0 28 .—The alco¬ 
holic solution of the pure red colouring matter was not altered in 
colour by boiling, but when mixed with some of the aqueous 
brown ammoniacal extract or some free ammonia, it changed colour 
rapidly. 

Colouring Principle of Morlnda citrifoiia. —Anderson(l) has ex¬ 
amined the colouring principle of Morinda citrifolia ( Sooravjee ), to 
which he has given the name morindin. If the rind of the root 
be boiled with six times its weight of rectified alcohol, and the deep 
brown-red fluid obtained, filtered while hot, a brown flocculent preci¬ 
pitate is deposited, consisting of morindin and some reef colouring 
matter; by subjecting the rind of the root repeatedly to the same 
treatment, the morindin is obtained gradually purer, and at last in 
;.:r.r.!! yellow needles. It is purified by crystallization, first from 
alcohol of 50 per cent, and then from alcohol slightly acidified with 
hydrochloric acid (to remove any inorganic substances). Morindin 
crystallizes from its alcoholic solution in small, concentrically grouped 
needles, which when dried and pressed together, form a sulphur- 
yellow mass, of silky lustre; it is slightly soluble in cold, but more 
soluble in hot alcohol (particularly when dilute) ; it is insoluble in 
ether and only slightly soluble in cold, but more soluble in hot 
.water, from which solution it is deposited as a gelatinous mass; 
alkalies dissolve it with an orange-red, and concentrated sulphuric 
acid, with a deep purple colour; after some time the substance 
contained in the latter solution is altered, for, when precipitated 
therefrom by water, it is soluble in ammonia with a purple colour). 
The composition of morindin, dried at 100°, is expressed by the 
formula C 28 H lr> 0 15 . A solution of morindin yields with basic 
acetate of protoxide of lead an easily decomposable carmine-coloured 
precipitate; with baryta, strontia, or lime, a red precipitate; with 
sesquicliloridc of iron, on addition of ammonia, a reddish precipitate. 
—When heated in a closed vessel, morindin fuses, and may be made 
to boil, with the evolution of orange vapours of a substance sub- 
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(I) Trans, of the Royal Soc. of Edinb. XVI, 435 ; Chem. Gaz. 1848, 313} Laurent 
and Gerhardt’s Conipt. Rend, des Trav. Chim. 1849, 35. 
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liming in red needles, and the formation of a carbonaceous residue. 
Anderson called the sublimed substance morindon. It is not 
soluble in water, but is easily so in alcohol and ether ; alkalies and 
concentrated sulphuric acid dissolve it with a violet colour; its 
amtnouiacal solution yields with a solution of alum, a red, and with 
baryta-water, a cobalt-blue precipitate; the results of one analysis 
led Anderson to the formula C 2a II 10 Oio f° r this substance. 

Colouring Principles of Lichens.— lleeren(l), Kane(2), and 
Schunck(3) were the principal investigators, previously to 1847, of 
the lichen known by the name rocceUa tiuctoria, from which the 
best archel is prepared. Ilceren found it to contain a peculiar 
substance, which he called crythrin, and which was only converted 
into the colouring matter by the action of the air and ammonia. 
According to him, crythrin was converted, by boiling with alcohol, 
into a substance to which lie gave the name pseuderythrin, he also 
found the lichen to contain a fatty acid, roccellic acid. Kane ob¬ 
tained a substance from the plant, similar in properties to lleeren’s 
erythrin, which he called erythritin, and another compound, 
possessing the properties of Heereu’s pseuderythrin, to which he 
gave the name of erythrin. Schunck obtained (from the lichen of 
Angola and Madagascar) a substance similar to lleeren’s crythrin 
and Kane’s crythrilin, to which he gave the name erythric acid, 
and which formed, with oxide of ethyl, a compound corresponding 
to Uccrcn’s pseuderythrin and Kane’s erythrin; lie continued 
the statement of llecren, respecting roccellic acid.—Some new 
researches on the proximate constituents of roccella tiuctoria, 
and of other lichens, have since been published by Stenliouse( 1) ; 
conclusions, varying from those of Stcnhousc, have been drawn by 
Streckcr and Schunck from the facts communicated by him; 
Laurent and Gerhardt have likewise published their views res¬ 
pecting the composition and decompositions of various substances 
belonging to this class. We shall first report upon the statements 
of Stenhouse, and shall then bring forward the various other 
views. 


(1) Jahrb. cl. Ch. u. Ph. 1830, II, 313; Berzelius’ Jahresber. XI, 275. 

(2) Ann. Cb. Pharm. XXXIX, 25 ; Berzelius’ Jahresber. XXII, 304. 

(3) J. Pr. Chcm. XXXVIII, 449 ; Ann > Ch. Pharm. LXI, 64 ; Berzelius’ Jahresber. 
XXVII, 229. 

(4) Ann. Ch. Pharm. LXVIII, 55; J. Pharm. [3] XV, 229 (in absir.); Laurent 
and Gerhardt’s Compt. Rend, des Trav. Chiin. 1849, 127. A brief account of the 
results may be found in Phil. Mag. [3] XXXII, 300; J. Pr. Chem. XLV, 180; with 
some discrepancies in certain statements, which we have subjoined in the following 
foot-notes. 
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Observations. By C. Du Bois., F.L.S. Price 10*. 

An Illustrated Introduction to Lamarck’s Conchology ; being a literal 
Translation of the Descriptions of the recent and Fossil Genera, accompanied by 
twenty-two highly-finished Lithographic Plates. By E. A. Crouch, F.L.S. Price, 
coloured, 21. ; pluin, 20*. 

Mare’s Shell Collector’s Pilot, or Voyager's Companion, with a coloured 
Frontispiece, and Plates of Insects. This work is particularly adapted for voyagers 
in general, pointing out the places where the best shells were obtained during a 
voyage of discovery round the world ; also the best methods of preserving Insects, 
Birds, &c. 4th edition, 3*. 


An extensive assortment of Minerals, Shells, and Fossils, together with all the 
recent Works relating to Mineralogy, Geology, Conchology, and Chemistry, 
Geological Maps, Hammers, Blowpipes, Acid Bottles, &c., can he supplied by 
JAMES TENNANT, Mineralogist to Her Majesty, 14'J, Strand, London. 



FOR SCIENTIFIC & PROVINCIAL MUSEUMS. 

Fourteen Models, carefully coloured from tlic originals, of Teeth and Bones of the 
lyuanodon, llyltnosatinis, und Gavia/, discovered by Dr. Mantell, in the strata of 
Tilgute Forest, and now preserved in the British Museum {Natural History, North 
Gallery, llootn 1TI., Vase — Jtepliles). Price of the whole suite, ]/. 2s. (‘id. 

The above arc described in Wonders of Geology, by Dr. Mantell. 

Cast of head of Crocodilus Spenceri, from Isle of Shcppey ; Figured in Bridgewater 
Treatise by Dr. Buekland, Plate 25'. Price os. 

Copies of Mr. Hawkins’s ‘ Book of the Great Sea Dragons,’ containing thirty beauti¬ 
ful Lithographic plates, measuring twenty-one inches and a half long by fourteen 
and a half wide, of tip; remains of the Ichthyosauri and Plesiosauri, from the 
Lias of Somerset, Ac., may be obtained from Mr. Tennant, 149, Strand, who is 
preparing a scries of labels, so that each plate may be referred to the original 
specimens in the eases of the British Museum. Price 21.*.; published at 50.*. 
The plates will be found useful to schoolmasters and others teaching Geology. An 
excellent description of the peculiar characters of the fossils will be found in the 
Bridgewater'treatise by Dr. Buekland. 


A fine Cast in Plaster, carefully coloured, of that interesting Fossil Saurian the 

PLESIOSAURUS DOLICHODEIRUS. 

The original .Specimen of the unique Skeleton of this species of Plesiosaurus, now- 
in the British .Museum, was obtained from the Lias, near Glastonbury, and is de¬ 
scribed and figured in the Bridgwater Treatise by Dr. Buekland (vol. ii. pi. 17). 

The Cast, mounted on a strong Wood Frame, measuring 0 ft. 3 in. in lcnglh. In 
3 ft. 4 in. in width, is well adapted for Scientific and Provincial Museums, ns exhibit- 
imr the remarkable characters and peculiarity of structure of this singular Reptile. 

(Price of the Cast, -If.) 


erolocjiral ittotJrte. 

DEDICATED TO THE VKltV KEV. Dr. DUCK LAND, DEAN OF WESTMINSTER. 

1* ROPES SOU OP GEOLOGY A Nil MINERALOGY IN THE UNIVERSITY OF OXFORD, ETG. 

These Models are constructed of various kinds of Wood, fitted together from 
actual Measurements of the Strata in the Coal and Lead Mining Districts of the 
Nortli of England. The upper part of each Model represents the surface of the 
ground ; the sides exhibit four vertical sections, each of which corresponds with the 
sections usual!* drawn in Geological Works, and the base of each Model represents a 
horizontal plane at a certain depth under the surface, according to scale. 

To students in Geology, and others interested in Mineral Districts, these Models 
a fiord a clearer idea of Geological Phenomena than ordinary plans and sections, pre¬ 
senting a fne-similc of the objects represented, which can be studied in every varietj 
of position, and thus exhibit and explain the subterranean, as well us surface relations 
of the various Strata, Beds of Coal, and Mineral Veins. 

The models illustrate the Nature of Stratification; of Valleys of Denudation; 
Succession of Coal Seams in the Newcastle Coal Field ; Strata of Adjacent Lend Mine 
Districts; the eifeets produced by Faults or Dislocations ; Intersections of Mineral 
N eiiis, Sc, ; and are accompanied with a letter-press description. 

By T. sorwrat. Esa., F.H.S., 

Memb. Inst. C.E., Author of a Treatise on Isonietrical Drawing, &c. 

Sold in Cases, bound and lettered to resemble large octavo, quarto, or folio volume-. 

By J. Tennant, Geoloyist, ,jV., 149, Strand, London. 

Set of Six Models, 3 inches square, £2 : 2 

Same, 4 inches square, 2 : 10 

Twelve Models. 3 inches square, 4 : 0 

Same, 4 inches square, 5 : 0 

It may be proper to observe, that the train of investigation which ik required to 
study these Models is wholly apart from the thooreticid researches which extend to 
the original formation of the rocks, and is confined to such facts as arc open to every¬ 
day observation, and of which no doubt can possibly exist. 

The description of 1 he Models cun he hud separate, price If. 6 d. 



MINERALOGY. 

As it is impossible to acquire a practical knowledge of Mineralogy without the 
aid of specimens to facilitate the study, J. Tennant, Mineralogist to Her Mnjesty, 
arranges a series, consisting of Metals, Earths, and Hocks, in a Cabinet, with 
Catalogue, from Two to One Hundred Guineas each, in the following proportion:— 
100 Small Specimens of Metals, Earths, and Rocks, £2 2 0 

100 Ditto, with Blowpipe, Magnet, Tubes, Forceps, 

Borax, and Box of Fragments for Experiments, 2 12 0 

200 Varieties, larger, with Descriptive Catalogue, . . B 5 0 

800 Ditto, larger and more'select, with ditto, . . . 10 10 0 

400 Ditto, ditto. # . . 21 0 0 

J. T., having recently purchased at the Stowe sale the Buckingham Collection in ad¬ 
dition to several other large collections, and having extensive connections in the mining 
districts of England and -in foreign countries, can, at a short notice, make up col¬ 
lections to any extent -, and is enabled to supply almost every variety of mineral. 

Persons commencing the study of Mineralogy, Conehology, or Geology, can lie 
furnished with a great variety of specimens, carefully labelled, at 6<A or lx. each. 

FRAGMENTS FOB EXPERIMENTS WITII BLOWrlPB- 

Twenty different Minerals named, -with Carbonate of Soda, Borax, and Microeosmie 
Salt. Price 8x. 

Fifty varieties, including the Emerald, Zircon, Platina, &c. Iftj. 

Whitney’s translation of Berzelius on the use of the Blowpipe in Chemistry aud 
Mineralogy. Price 9x. 

Chemical Apparatus, for the Examination of Minerals, containing improved Brass 
Blowpipe, Agate Mortar, Electrometer, Magnetic Needle, Platina Spoon-Forceps 
Wire and Foil, Spirit Lamp, Wax Candle,.Charcoal, Magnet, Brass Forceps, Eva¬ 
porating Capsule Glasses and Frame ; Knife, Forceps, and File: Metallic llods for 
precipitating Metals ; Glass Tubes, Litmns Paper, Magnifying Glass, Hammer, 
Crucible, Touchstone, aud Minerals for Experiments ; also. Tests, Acids, Fluxes. 
&c., fitted in eases, price £5. 5*. 


Tourmaline, Iceland Spar, Arragonite, Selenite, &c., for Experiments in Polarized 
Light. 

Miscroscopic sections of Flint, Agate, Limestones, Fossil and rcccut Teeth, Wood, Ac. 

Models of the most celebrated Diamonds in Europe, with a Description of their 
Weight and Value. - 

Models of Crystals, to illustrate Crystallography. 


Amateur Lapidary’s Guide, by J. Muwe, containing instructions for Cutting, 
Polishing, and Slitting Hard Stones of every Description. Price l.v. 

Transactions of toe Geological Society. Mr. Tennant can supply the 
last five volumes, in twelve parts, being Volumes 3, 4, 5, (>, and 7, for £5, 
published at £17. They contain numerous Plates of Fossils, Sections, and Maps 
■ to illustrate the original Memoirs by the following distinguished Geologists :— 
Buckland, Buddie, Clarke, Clift, Darwin, Dc la Beebe, Egcrtou, Fit ton, Hamilton, 
Lonsdale, Lycll, Mantell, Murchison, Owen, Sedgwick, Strickland, Taylor, Weaver, 
and others. f 


A new edition of the Geological Map of the Brit ish Isles, constructed by Professor 
Phillips, engraved by J. W. Lowry, is lately published. 


Mr. TENNANT gives Private Instruction in Mineralogy, with a view to facili¬ 
tate the study of Geology, and of the application of Mineral substances in the 
Arts, illustrated by an extensive Collection of Specimens, Models, &c. 

149, Strand, October 30,1849. 


Reeve* Benham* and Reeve* Printers* King William Street* Strand. 
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Researches on Roccella Tlnetorta.— Stenhouse has published re¬ 
searches respecting the South American variety of Roccella tinc- 
toria. The lichen was cut up, macerated for some hours with water, 
and mixed with hydrate of lime ; the mixture was then stirred up, and 
allowed to settle, the yellowish liquid poured off, the residue again 
stirred up with water, and afterwards pressed out. On addition of 
hydrochloric acid to the aqueous solution, the colouring principle 
separated as a white gelatinous precipitate, which was washed, dried 
on a gypsum slab, and dissolved in warm alcohol (ebullition being 
avoided). On the solution cooling, it deposited the substance in 
stellated groups of small white needles. Stenhouse calls this sub¬ 
stance alj)ha-orsellic acid; it does not dissolve in cold, and does so 
only to a small extent in boiling water; it is easily soluble in alcohol 
and ether; the alcoholic solution reddens litmus-paper distinctly. 
This acid possesses the chai acteristic property of assuming, imme¬ 
diately upon addition of hypochlorite of'lime, a deep-red colour, 
which changes to brown and yellow, and then finally disappears 
entirely (in the presence of excess of hypochlorite of lime); the alpha- 
orsellie acid is rapidly oxidized by 1 this substance, being converted 
into a dark-green uncrystallizable body. The anmioniacal solution 
of alpba-orsellic acid, when exposed to the air, assumes gradually a 
beautiful red colour. This acid has, when dried at 100°, the compo¬ 
sition IIO, C 33 II 15 0 13 ; it neutralizes the alkalies and alkaline 
earths, forming with them soluble crystallizable salts. The baryta- 
salt is procured by dissolving the acid in a -slight excess of baryta- 
waier, passing carbonic acid through the solution’and extracting the 
orselli.te of baryta from the precipitate by alcohol, from which it may 
be crystallized in small stellated groups of crystals, which have the 
formula BaO, C 32 Hj. 0 13 .—If the gelatinous impure orscllic acid, 
obtained by hydrochloric acid from the extract of the lichens -with lime 
and water, be mixed with a little water, then carefully neutralized with 
lime or baryta and boiled until perfectly dissolved, some carbonic acid 
escapes and a new acid, a jpha-orsdlmic acid is formed (which would be 
again decomposed by continued ebullition). The liquid thus obtained 
is filtered, the acid precipitated from it, when cold, by hydrochloric 
acid and afterwards crystallized from dilute alcohol (which must not., 
however, be heated to ebullition), if necessary, after treatment with 
animal charcoal. The resulting crystals are possessed of a slightly 
acid and bitter taste, they redden litmus-paper distinctly; their 
aqueous solution evolves carbonic acid when boiled, and is then found, 
to contain orcin. Alpha-orsellinic acid gives with hypochlorite of 
lime a transient reddish-blue colour; its ammoniacal solution becomes 
vol. xi. r 
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m ouRocl red by exposure to the air. When dried- at 100", it has the formula 
ce tori8. nt " HO, Ci 6 H 7 0 7 (1). The lime-and baryta-salts of this acid are much 
more soluble in water than the corresponding orsellates. The baryta- 
salt is obtained by the careful addition of smaU'quantities of dry caustic 
baryta to a solution of the acid in slightly wanned alcohol, evapora¬ 
tion of the solution, and crystallization, (if excess of baryta be 
present, decomposition will ensue on evaporation, carbonate of baryta 
being deposited; if the acid be in excess, the residue obtained 
by evaporation must be neutralized); this salt is very soluble in 
water and dilute alcohol; it is decomposed at 100°; when dried in 
vacuo, it has the composition BaO, C lfi 11 7 0 7 . By boiling alpha- 
orsellic acid for some hours with strong alcohol, a compound of oxide 
of ethyl is formed; if the liquid be concentrated considerably in a 
water-bath and the residue then boiled repeatedly with water and 
filtered, the compound is deposited, in the cold, in flat aeicular or 
scaly crystals, which arc purified by recrystallization; on submitting 
them to dry distillation, they evolve alcohol vapours, and orein is 
found in the residue; they arc not alpha-orscllate, but alpha-orscl- 
linate of oxide of ethyl, C 4 11 5 O, C 10 H- 0 7 ; hence orsellie acid 
appears to undergo the same decomposition in this case as it does 
when boiled with a base or even with pure water. 

The roccclia tinctoria of the Cape of Good Hope yields, on extrac¬ 
tion with lime and water and precipitation of this extract with hydro¬ 
chloric acid, a gelatinous substance, which contains beta-orsdlic acid 
and roccdliniu; these compounds may be separated from each 
other, the beta-orSellic acid being tolerably soluble in hot water, 
while roccellin is insoluble — Bela-ot seUic acid separates from its 
aqueous solution in small crystals, which may be purified from a 
resinous substance and a fatty acid, by solution in lime- or baryta- 
water, precipitation with hydrochloric acid, &c.. This acid is very 
similar in its properties to alpha-orsellie acid ; when dried at 100", it 
has, however, the composition 110, C ;u Il 1(i O u : the formula of its 
baryta-salt (prepared by a process precisely similar to that for obtain¬ 
ing the alpha-orsellate) is BaO, C 3i H lfi 0 l t .—If beta-orsellie acid be 
neutralized with lime or baryta and boiled for a short time, it 
changes (exactly lilie alpha-orsellic acid, II. p. 65) into beta-orsellinic 
acid, which is analogous, in its properties to alpha-orscllinic acid. 
If bcta-orsellic acid be boiled with alcohol, a compound of ethyl 
is produced, which is not beta-orsellate of oxide of ethyl.— 

(1) In the abbreviated memoir, published in the Phil. Mag. (Comp. II. M), (he 
formula of alpha-orscllinic acid is given as HO, C 1B Il 8 O-. 
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Roccellinin is obtained by boiling for a lengthened period with 
strong alcohol, the exhausted dried gelatinous precipitate mentioned 
above, evaporating to dryness and extracting the ethyl-compound 
resulting from beta-roccellie acid with boiling water, when the roccel¬ 
linin remains behind; it is then dissolved by boiling it with a large 
quantity of strong alcohol, and separates from this solution, on 
its cooling, in white, hair-like crystals. Pure roccellinin is coloured 
yellowish-green by hypochlorite of lime, and dissolves freely in fixed 
alkalies and ammonia; these solutions do not, however, redden on 
exposure to the air. When roccellinin is boiled with baryta, no 
carbonate of baryta is formed. Its composition may be expressed 
by the formula C. !8 II J7 0 I5 ; Stenhouse was unsuccessful in his 
endeavours to obtain combinations of this substance, adapted for the 
determination of its atomic weight. 

inveHtlKatlon of Roccella Montasrnel. —The Roecella 'montagnei 
(angola-lichen, which Scliunck examined under the name of Roccella 
tinctoria var. fuciformis) was likewise investigated by Stenhouse. 
Rv exhausting it with lime and water and precipitating the extract 
with hydrochloric acid, he obtained erythric acid, and this in 
larger quantities than by following the directions given by Scliunck, 
namely, by exhaustion of the lichen with boiling water, and repeated 
rccrystallization from dilute alcohol of the deposit obtained on 
the cooliug of the aqueous extract. Erythric acid behaves with 
hypochlorite of lime and in its ammoniacal solution, like alpha- and 
beta-orsellic acids; when dried at 100°, Stenhouse found it to have 
the formula 110, C 20 H 10 0 9 (Schunck had assigned to it the formula 
C. u H lfl O ir> ); he did not succeed in preparing compounds of this 
acid with baryta or protoxide of lead of constant composition. The 
erythratc of' oxide of ethyl, C t II- O, C 2o H 10 0 9 , and the corres¬ 
ponding compound of oxide of methyl were obtained by boiling the 
acid with either alcohol or pyroxilic spirit and crystallizing the 
resulting compound from water; the aqueous solution of the ethyl- 
compound gives, with basic acetate of protoxide of lead, a white 
voluminous precipitate, which was found (when dried at 100°) to con¬ 
tain 70-8 to 71'0 per cent of protoxide of lead, 18 6 to 18*9 of 
carbon, 1*7 of hydrogen, and 8*4 to 8’7 of oxygen.—By saturating 
erythric acid with lime or baryta and boiling the neutral solution for 
a short time, two new bodies are formed ; the one is an acid, similar to 
alpha- and beta-orscllinic acids, and termed by Stenhouse erythrelinic 
( erylhrelesic ) acid; it is obtained by this method in smaller quantities 
than the acids just mentioned, and is Somewhat less soluble in water, 
from which it crystallizes in small micaceous lamina’; if it be boiled 
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with water, carbonic acid is disengaged, colourless orcin being produced; 
if with excess of lime or baryta a red colouring matter is formed, in 
addition to orcin. The other product of the decomposition of erythric 
acid is a substance already described by Schunck as picro-erythrin. 
It is obtained by neutralizing erythric acid with lime or baryta, 
boiling, filtering off the crytlirelinic acid precipitated by hydro¬ 
chloric acid, considerably concentrating the filtrate, and allowing it 
to stand in a cold place; picro-erythrin is deposited in yellowish 
crystals, which are purified by washing with cold and recrystallization 
from boiling water, with addition of animal charcoal. It crystallizes 
in concretions of small colourless needles, is possessed of a bitter 
taste, and gives with hypochlorite of lime the same blood-red coloura¬ 
tion as erythric acid; its ammoniacal solution becomes red when 
exposed to the air. Picro-erythrin was found by S ten ho use to 
have (when dried at 100°) the formula C at 11 23 0 2() , (Schunck had 
assigned to it the formula C 3t II 24 O 20 ); the former chemist was un¬ 
successful in his attempts to obtain a lead-compound of constant 
composition, or a baryta-compound. Stenhouse docs not agree 
with Schunck’s view, according to which picro-erythrin is produced 
from erythric acid by the assimilation of water; he has convinced 
himself of the fact, that the conversion is always attended by the 
liberation of a considerable quantity of carbonic acid.—Schunck had 
stated that picro-erythrin, by boiling with excess of lime or baryta, 
was converted into orcin only; Stenhouse observed the simul¬ 
taneous production of another substance, possessing a sweet taste, 
which he calls erythroyhicin{ 1). To obtain the latter, the extract 
obtained by lime and water from the Roccella montaynei is boiled 
for some hours and then evaporated to one-third or one-fourth ; after 
it has cooled, the lime is precipitated by carbonic acid and the filtered 
solution evaporated in a water-bath to syrupy consistence. This 
syrup consists principally of orcin and crythroglucin, mixed with a 
red colouring matter and a resinous substance; it is digested for 
some days with ether or strong alcohol, by which the orcin and 
a portion of the colouring matter are dissolved, the erythroglucin 
separating in small brilliant crystals, which are washed with cold and 
recrystallized from boiling alcohol. It forms large crystals, of the 
square prismatic system, as brilliant as diamonds, which are, accord¬ 
ing to Miller's determination P . oc P oo, with, a square pyramid of 


(1) In an abstract of the memoir, to be found in the Phil. Mag. (Loc. cit. II. p. 64), 
this substance is called pseudo-orcin. 
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the third-order —truncating one half of the edges of combina- 

tion between P and oo P oo (P : P in the terminal edges = 141° 2 
in the lateral edges = 123° 43'; P : oo Poo = 109° 29'; 
3 P 3 : co P go = 138° 42'). This substance is neutral, it is soluble 
in water and alcohol, and is not acted upon by ammonia, hypo¬ 
chlorite of lime, free alkalies or their carbonates; it is not fer¬ 
mentable; its solution is not precipitated by salts of . the pro¬ 
toxides of lead, silver, and copper. It loses water by desiccation 
in vacuo or at 100°; its composition is expressed by the formula 

C 10 Hl3 Ojo* 

Stenhouse found the quantity of colouring matter in the Rocce/Iu 
montagnei of Angola to adfeount to about 12 per cent of the weight of 
the lichens; in the Roccella tinctoria from South America it amounted 
to about 7 per cent, and in the same lichen from the Cape of Good 
Hope, as also in the Lecanora tartarea, to 1 i to 2 per cent. As an 
approximative method for estimating the amount of colouring matter, 
Stenhouse recommends the determination of the amount of hypochlo¬ 
rite of lime requisite for the destruction of the colouring matter in an 
extract, prepared with milk of lime, from a known amount of the lichen. 

Evcrnta prunastri—Another lichen, Evcrnia prunaatri, had been 
investigated by Itoehleder and Heldt(l), who found it to contain a 
substance which they considered as identical with, lecanqric acid. 
Stenhouse conjectures that the substance examined by these 
chemists was probably not the genuine Eremia prunastri, or that 
the lichens growing in different countries vary in composition, as 
he found the Evcrnia occurring in Scotland, to contain perfectly 
different substances. The light-yellow extract, obtained with milk 
of lime, yielded, on neutralization with hydrochloric acid, a plen¬ 
tiful, fiocculcnt, light-yellow precipitate, which was repeatedly 
warmed with very dilute alcohol, until about two-thirds of the preci¬ 
pitate had dissolved (the residue contained usnic acid); the solution 
solidified, on cooling, to a mass’ of small yellowish crystals, which 
were purified by treatment with animal charcoal and recrystallization. 
They consisted of a new acid, evemic acid. This substance is insoluble 
in cold, very slightly soluble in boiling water and easily soluble in 
alcohol and ether; its solutions redden litmus-paper. It yields, on 
dry distillation, an empyreumatic oil and a sublimate possessing the 
properties of orcin. A solution of the acid in excess of ammonia, 
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(I 1 ) Aun. Ch. Pharrn. XLVIJI, I; Berzelius’ Jaliresber. XXIV, 382. 
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pfunutri. w ^en exposed to the air, assumes generally a dark-red colour; hypo¬ 
chlorite of lime imparts to it a yellowish colour. This acid loses 
no water at 100°, its composition is expressed by the formula 
HO, C 34 11 15 0 13 . By submitting a solution of this acid in excess of 
potassa, to a stream of carbonic acid, a mass of small crystals of 
evernate of potassa is obtained, which may be purified by rccrystal- 
lization from weak alcohol, with addition of animal charcoal; the 
resulting crystals are white and of silky lustre; they lose no water at 
100°, and have the formula KO, C 31i H 15 0, 3 . The baryta-salt, 
prepared in a similar manner, is only slightly soluble in water, but 
easily so in dilute alcohol; it crystallizes in small prisms, which, 
when dried at 100°, have the formula BaO, C iS4 H 15 0 13 . 

If evernic acid be dissolved in a slight excess of caustic potassa, 
and the solution maintained in ebullition for some minutes, the 
resulting dark-brown fluid then submitted to a stream of carbonic 
acid, and when neutralized by it, evaporated, the potassa-salt of a 
new acid, everninic acid, is deposited in crystalline lamina;; it may 
be purified by washing with cold alcohol, solution in water, and 
afterwards in hot alcohol, with addition of animal charcoal. Hydro¬ 
chloric acid produces, in an aqueous solution of this salt, a white, 
flocculent precipitate of everninic acid, which crystallizes from hot 
aqueous solutions, in long hair-like, silky needles. Everninic acid 
may be still *better prepared by boiling evernic acid, for a short time, 
with a slight excess of baryta-water (when a quantity of carbonate of 
baryta is deposited), saturating the filtered solution with hydro¬ 
chloric acid, and purifying the resulting precipitate by rc-solutiou 
and digestion with animal charcoal. The mother-liquor contains 
orcin, resulting from the decomposition of evernic acid; everninic 
acid, when boiled with baryta-water, or solution of potassa, yields no 
orcin. Everninic acid is slightly soluble in cold, and considerably 
so in hot water; it dissolves freely in alcohol and ether; its solutions 
redden litmus-paper; when heated, it evolves an agreeable odour, and 
yields a white crystalline sublimate. , Everninic acid is coloured 
merely yellow by a solution of hypochlorite of lime, and its 
ammoniacal solution is not reddened by exposure to the air. It 
loses no water in vacuo, or at 100°, and has the formula, HO, C lM 
H 9 0 7 . The baryta-salt is prepared by boiling a solution of evernic 
acid in a slight excess of baryta-water, neutralizing by a stream of 
carbonic acid, evaporating the filtered liquid, purifying the precipi¬ 
tate formed, by exhausting with ether or cold alcohol (which dissolve 
orcin, together with a colouring matter), and recrystallizing the 
residue from dilute alcohol; long, hard, fans-haped groups of 



COLOURING MATTERS. 7.1 

four-sided . prisms are thus obtained which, when dried at 100°, 
have the formula BaO, C 18 H 9 0 7 ; when merely dried in vacuo they 
contain, however, 1 or 2 equivs. of water, according to the length of 
time they have been exposed. The silver-salt, AgO, C 18 H 9 0 7 , is ob¬ 
tained as a white precipitate, on addition of nitrate of protoxide of 
silver to evcrninate of ammonia. If evernic acid be boiled with strong 
alcohol, containing a few pieces of caustic potassa, until the whole is 
perfectly dissolved, and carbonic acid be passed into the liquid until 
the potassa is neutralized, and the liquid be then concentrated, long, 
brown, prismatic crystals are deposited, after some time (the mother- 
liquor containing orcin); these may be obtained pure by washing 
with water, and recrystallization from alcohol. The same compound 
is also formed by boiling evernic acid with absolute alcohol for eight 
or ten hours, and may be obtained, though in a state of less purity 
than by the former method, by washing the residue, resulting from 
the evaporation of the alcoholic solution, with water, to remove the 
orcin, and repeated recrystallization from dilute alcohol. The com- 
poTird obtained by cither method is tasteless and inodorous, soluble in 
alcohol and ether, insoluble in water; it fuses at 56’, and is separated 
unaltered from its solution in caustic potassa, by addition of hydro¬ 
chloric acid; it corresponds in composition to evcrninate of oxide of 
ethyl, C. t II 5 O, C JH II 9 0 7 (attempts to obtain the evcrninate of oxide 
of ethyl by boiling the acid with alcohol, saturated with hydrochloric 
acid, were unsuccessful). 

Stenlxouse confirmed the formula C., 8 H 17 0 u , as the true 
expression of the composition of usnic acid (dried at 100"), which 
was discovered by Knop, in 1843, and engaged the attention of 
Roclileder and Ileldt at about the same period; he prepares it, by 
preference, from the Cladonia rangiferina, and the Usnea florida; 
and recommends exhaustion of the lichen with water and lime, 
precipitation of the extract with hydrochloric acid, and repeated 
recrystallization from strong alcohol, with addition of animal char¬ 
coal. (On the “Decomposition of usnic acid by destructive distilla¬ 
tion,” compare II. p.,73). 

Orcin. —Stenhouse has also submitted to a new investigation, 
the orcin which is obtained from the colouring principles of the 
varieties of Roccella tinctoria, as well as from those of Lecanora, 
and from the substance yielded by Evernia prunastri, when sub¬ 
mitted to destructive distillation, or when boiled with alkalies, with 
water alone, or with alcohol. He docs not agree with the view 
proposed by Sehunek, and afterwards adopted by Kochlcder and 
Ileldt, that orcin and carbonic acid are the only products of de- 


Evernln 
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composition resulting on boiling lccanoric, or erythric acid, with 
excess of potassa ; he considers the decomposition to be more 
complicated, intermediate acids being first formed, and the pro¬ 
duction of orcin from erythric and evernic acids being accom¬ 
panied, moreover, by the formation of erythroglucin and cverninic 
acid. Stenhouse recommends, as the best method for obtaining 
colourless orcin, that pure alpha- or beta-orsclliuic acid, or erythre- 
linic acid, be boiled, from half an hour to one hour, with water, and 
the fluid rapidly evaporated, when colourless crystals of orcin separate 
on its cooling. For the preparation of larger quantities of orcin, 
when not required quite colourless, Stenhouse gives the following 
direction : the extract, obtained with lime and water from any of the 
varieties of Roccella tinctoria , or Lecanora, is boiled for some hours 
in an open dish, and evaporated to about one fourth, the lime is then 
precipitated by a current of carbonic acid, and the filtrate evaporated, 
when a thick syrup of fused orcin is obtained ; this is boiled with 
strong alcohol, the filtered solution evaporated to crystallization, and 
the resulting product recrystallizcd repeatedly from anhydrous ether. 
Solution of hypochlorite of lime imparts to orcin a dark violet-red 
colour, which soon changes to brown, and then to yellow; this 
reaction is quite different from that exhibited by the orsellic acids, but 
very similar to those exhibited, under the sanie circumstances, by the 
intermediate acids.—Bromine acts energetically on an aqueous solu¬ 
tion of orcin, and a red-brown crystalline mass is deposited. If 
bromine be added as long as there is any action, the crystalline mass 
separated from the fluid (which contains liydrobromic acid), washed 
with cold water, and recrystallized from dilute alcohol with animal 
charcoal, long, silky, colourless needles of a compound C 14 II 5 Br ;i 0 4 
are obtained (i. e., orcin in which 3 II are replaced by .3 Br, if 
the formula C u H 8 0 4 , proposed by Gerliardt(l) for anhydrous 
orcin, be adopted); this compound is easily soluble in alcohol and 
ether, insoluble in water; it fuses in boiling water, and becomes 
crystalline again on cooling(2). A similar compound is formed by 


(1) Compt. Rend, dcs Trav. Chim. 1845, 286. 

(2) Laurent and Gerliardt have investigated the same compound, and obtained the 
same results from its investigation ; they state, moreover, respecting this substance, that, 
on its being heated, hydrobromic acid is disengaged, an oil distilling over, which solidifies 
on cooling, a considerable carbonaceous residue being left. (Ann. Ch. I’liys. [3] XXIV, 
315; Compt. Rend. XXVII, 164; J. Pr. Chem. XLV, 304.) We shall recur to the 
remainder of their memoir.—Stenhouse formerly assigned to the bromine-compound 
the formula C t6 If M Br O l( (Loc. cit. II. 64), and adopted the formula C m II,, 0 7 , for 
hydrated orcin. 
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the action of chlorine on orein j it could not, however, be obtained 
in a state of purity. 

In a more recent investigation(l), Stenhouse has confirmed, 
by new analyses, the formula C 14 H 10 O 6 for hydrated orcin, and 
C u H fi 0 4 for the anhydrous substance. Of the various methods for 
obtaining orcin in an anhydrous state, namely: by distillation, 
exposure to 100°, repeated recrystallization from ether, and desic¬ 
cation in vacuo, Stenhouse prefers the latter (although it takes 
most time), because, under this treatment, the orcin remains per¬ 
fectly colourless. He c#uld not obtain, of constant composition, the 
compound of protoxide of lead, described by Dumas and Schunck. 
Stenhouse has published a determination made by Miller, of the 
crystalline form of orcin. According to the latter, this substance 
belongs to the monoclinometric system, and occurs in the combi¬ 
nation co P . oo P ao . 0 P. — P co ; (ao P: co P in the orthodiagonal 
principal section = 102° 24'; oo P * : OP = 83° 57'; oo P oo : — P co 
= 136° 16'; its cleavage is parallel to oo P co (2). — Stenhouse 
distinguishes common orcin by the name of alpha-orcin, from 
another substance beta-orcin, which is produced by the destructive 
distillation of the crude, previously dried, usnic acid. A large quan¬ 
tity of porous charcoal is obtained as residue; the beta-orcin partly 
‘subliming in large yellow crystals, partly passing over in the brown 
resinous fluid which distils over. It may be extracted from the 
latter by repeated treatment with much boiling water; the aqueous 
solution, evaporated to syrupy consistence, deposits brown-coloured 
crystals which are purified by pressure between bibulous paper, 
recrystallization from water with animal charcoal, and a second 
recrysfallization from dilute alcohol. According to Miller's determi¬ 
nation, beta-orcin crystallizes in the square prismatic system, in the 
combination oo P . P . 4 P . OP . ao P * . Poo (4 P : OP = 130° 57'; P : 
OP = 113°27'; Pao :0P=121°31'; P: ao P= 156° 33'; £ P:xP = 
139° 3'; Pao:aoPco = 148° 29'); the direction of cleavage was not 
perceptible. This substance is tolerably soluble in cold and easily 


(1) Ann. Ch. Pliami. LXVIII, 99; J. Pbann. [3] XV, 308 (inabstr.); Laurent 
and Gerhardt’s Compt. Rend, des Trav. Ghim. 1849, 137. In a memoir agreeing 
for the greater part with this one, but of earlier date, (Phil. Mag. [3] XXXIII, 1; 
J- Pi. Chem. XLV, 185), Stenhouse adopted the formula Gj! II, 4 0„ for hydrated 
orcin, and C 21 H 1S 0 6 , for the anhydrous substance. 

(2) The crystalline form of orcin has likewise been described by Laurent and 
Gerhardt, in the memoir just quoted; they observed it in the combination oo P. 
® P «.—P oo , and found, oo P: ao P, in the orthodiagonal principal section, =* 101° 30' ; 
— P »: ao P ao = 136" 3W. 
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so in hot water, alcohol, and ether; it has a sweet taste, and is 
neutral ; when heated it sublimes, evolving pungent vapours, with¬ 
out leaving a residue; when mixed with ammonia, carbonate of po- 
tassa, caustic potassa, or solution of hypochlorite of lime, it is rapidly 
reddened. It loses no water in vacuo; when thus dried, it has the 
formula C. iS H 2t O 10 , which' has, however, not been confirmed by the 
determination of its atomic weight; exposed to '100°, it loses a quan¬ 
tity of water, and is itself partially volatilized at that temperature. 

Observations on the Colouring Principles of I.lcbens In ticneral.— 
The statements of Stenhouse have been subjected to an examina¬ 
tion by Strecker and by Schunck; both of these chemists have 
been led to different conclusions, respecting the constitution of 
several of the substances mentioned in the preceding paragraphs. 

Strcckcr(l) adopts the formula C 32 II U O,, for alpha-orsellic 
acid, and retains Stcnhouse’s formula for alpha-orsellinic acid, 
C 16 H g 0 H ; according to him, the former changes into the latter by 
the assimilation of water (C 3i II,, 0^ + 2 110 = 2 C w H* O s ). Alpha- 
orsellic acid can likewise, according to Streckcr’s formula, be con¬ 
verted into orcin by the assimilation of water, and liberation of 
carbonic acid (C 32 H u O u + 2 110 = 2 C u II H O., + CO a ). The con¬ 
version of alpha-orsellinic acid into orcin, is effected simply by 
the evolution of carbonic acid (C, fi II„ Og = C 1( 1I 8 O t + 2 C0 2 ).— 
Strecker assigns to bcta-orscllic acid the formula C 31 11 1( . 0 1B , and 
assumes it to form, when boiled with alcohol, alpha-orscllinate of 
oxide of ethyl and roccellinin ; the latter he represents by the formula 
Ci*H 8 0 7 ; (0;., H, ( .0 15 = C, f> lI„0 s + Ci H Ii H 0 7 ),—lie docs not con¬ 
sider the formula of ervthric acid as established; it might, be C m Il n 0 10 
(as assumed by Stenhouse), or 0 2s Il 15 O lr In the first case, 
the following connection wouid exist between the products of decom¬ 
position of this substance. Strecker assumes erythroglucin to 
be C H 1I 10 0 8 ; and picro-erythrin to be C 21 II, 0 O u ; he moreover 
believes, the erythrelinic acid of Stenhouse to be identical with 
alpha-orsellinic acid, and the substances, considered by the latter as 
erythrelinic ethers, to be alpha-orsellinatcs. 

2C w II n O, il + 2 HO — C H II„0 4 + C M H, c O u + 2 CO.,. 

v--- ' v -v-' --v- 1 

Erytliric acid. Orcin. Picro-erythrin. 

2 C,, Ifn Q|n + 2 110 — C| 8 II k O k + C M II, B 0 14 

Erythrie acid. Alpha-orsellinic Piero- 

acid. erytlirin. 


(I) Ann. Ch. Pharin. LXVJI1, 108. 
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C M Hjg Oj, 4* 2 I'lO — C] 4 Hg 0 4 + Cg Hjg Og + 2 COj. 

^——Y- - > «--V * ‘-c-' 

Picro-erythrin. Orcin. Erythroglucin. 

In the second case : 

2 ( Cgg H|, 0 M ) + 2 HO — 2 (C Ifi H g O x ) + C J4 H 1C 0, 4 , 

Erythric acid. Alpha-orsellinic Piero- 

acid. crythrin. 

Strecker retains for cvernic and evcrninic acids the formulae 
C. u H, 6 O u , and C J8 11 1() 0 8 , according to which the decomposition of 
the former, by boiling with baryta-w'ater, would be expressed by the 
equation: 

c w II,r. 0„ + 2 HO = C„ II, O, + C 1B H„, O s + 2 CO s . 

4 -V- “* 4 -V * 1 " v ‘ 

Everaic acid. Orcin. Evcrninic acid. 

Strecker dwells, moreover, on the property which alpha-orsellic, 
beta-orsellic, erythric, aiid cvernic acids, possess in common, of 
yielding, when boiled with water, baryta-water, or alcohol, an acid 
(U lC H s 0 H , or the acid differing from it by C 2 Il 2 , namely, C 18 H l0 0 8 ), 
together with another substance, which is either an acid or a neutral 
body. With respect to the acid obtained from Ijecanora Parella, 
he believes it to be formed from an acid similar to those above-men¬ 
tioned, which, by boiling with baryta or alcohol, would be decomposed 
into lecanoric acid (G 1( . II, 0 8 ) and parellic acid, which has probably 
the formula C 18 11,. O s .—As regards the relation of bcta-orcin to 
usnic acid, Strecker thinks that the formula of usnie acid might 
be changed to C 3S 1I 1H 0, 4 , and that of the crystallized beta-orcin to 
CjuIl ls O fi + 3Ilb, in which case the formation of the latter would 
be explained by the equation 1I, M 0 U = C. u H JS 0 6 + 4C0 2 . 

Schunck(l) is of opinion, that on boiling the substances named 
erytlirin, crythrilin, erythric acid, alpha- and beta-orsellic acids, 
with alcohol, the same substance is produced in all cases—namely, 
a body identical with that, obtained by boiling lccanoric acid with 
alcohol, designated by him as leeanoratc of oxide of ethyl, and 
which he considers as composed according to the formula C 4 H s O, 
C 18 H 8 0 8 ; he likewise thinks the so-called pseudo-crythrin to be 
identical with this substance. He believes that the various lichens 
here referred to, certainly contain different acids, but thajt they are all 
related to each other, in being conjugate acids, consisting of lecanoric 
acid and various adjuncts.—According to this view, erythric acid, to 
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(1) Phil. Mag. [3] XXX11I, 249; J. I’r. them. XLVI, 18. 
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which Schunck assigns the formula C 42 H ffl O a , would be leca- 
noric acid (C 18 H 8 OJ + picro-ery thrin— HO (Schunck now, like 
S tree ker, adopts the formula C 24 H 16 O u , for the latter compound, 
and proposes for it the name erypicrin); picro-crythrin would, 
by assimilation of 12 HO, and elimination of 2 C0 2 , become 
erythroglucin (also called pscudo-orcin by Stenhousc, and for 
which Schunck proposes the name cryglucin, and the formula, 
C 22 H 28 0 22 ) ; he endeavours to explain, by these assumptions, the 
decompositions which crythric acid undergoes under various cir¬ 
cumstances. He considers alpha- and beta-orsellie acids to be 
identical in composition, and assigns to them the formula C. H Il ls O u 
= C, 8 H 8 0 8 (lecanoric acid) + C lfi H u 0 7 (Schunck’s formula for 
crystallized orein) — HO.—He also regards alpha- and beta-orsel- 
linic acids as identical, and their composition to be expressed by the 
formula C 18 H 9 0 9 (lecanoric acid + HO). Schunck here 
states, that lecanoric acid, after dissolution in caustic baryta and 
reprecipitation, contained 1 cep more water than it did before, having 
become C, 8 H 9 0 9 .—To cvernic acid Schunck assigns the formula 
C<jg Hjy Oj- = C 18 H 8 0 8 (lecanoric acid) -f- C 18 H l0 0 B (cvcrninic 
acid)—IIO. 

Laurent and Gerhardt(l) assign to anhydrous lccanorin (which 
name had been changed by Heldt and ltochlcder, and by Schunck, 
to lecanoric acid) the formula C. J2 11,., 0 14 , to crystallized lecanorin 
C S2 H, 6 0 1C , to pseudo-erythrin C., 0 II 12 0 8 , to orcein C u II 7 N O fi . 
According to them the decomposition of lecanorin, by boiling with 
baryta-water, is expressed? by the equation : 

C ;r _, H m 0 14 + 2 HO = 2 (C, 4 IT, 0 4 + 2 C0 2 ). 

Lecanorin. Orcin. 

Its decomposition, when boiled with alcohol and alkali, is explained 
by the equation : 

C-c IT,., O h + C 4 II r , O, = 2 C0 2 + C u II, 0 4 + C.„ II,.. O,. 

‘-* '-y-* <-y- * ^ ‘ 

Lecanorin. Alcohol. Orcin. Pseudo-erythrin. 

the decomposition of pseudo-erythrin, by boiling with alkalies, by : 
c.„ II 12 O, + 2 IIO = 2 CO s + C 4 H fi 0 2 + C I4 II, o 4 . 

Pseudo-erythrin. Alcohol. Orcin. 

and-the production of orcein from orcin, by the action of air and 
ammonia, by the equation : 

C„ H, 0 4 + 6 O + Nil, = C l4 H 7 NO fi + 4 IIO. 

* . v . >■ . 

Orcin. Orcein. 

(1) Loc. cit. 11. 72. 
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Gerbardt(l) proposes the formula C 16 H 10 0 4 , for heta-orcin, 
according to which it would differ from orcin by C 2 H a . 

Colouring; Mutter of Madder-root.— The madder-root ( Rubia tinc- 
toria) has, for a lengthened period, engaged the attention of many 
chemists. In 1823 Kuhlmann(2) stated that madder contained a 
crystallizable colouring principle ; in 1826 Robiquet and Colin(3) 
discovered in it a sublimable substance, alizarin; Kuhlmann(4) 
published, in 1827, the discovery of a peculiar yellow colouring 
matter, xanthin; llunge(5) described, in 1835, five substances 
obtained by him from madder: madder-purple, madder-red, mad¬ 
der-orange, madder-yellow, and madder-brown, and stated that it 
contained, moreover, two other substances, madderic acid, and 
rubiacic acid. In 1846 Schiel(6) proposed for madder- 
purple the formula C 2B H ]0 0 15 , and for madder-red the formula 
C 28 II g O g .—In the years 1847 and 1848 new statements were 
published by Schunck, Higgin, and Debus on this subjeet, which 
do not, however, accord with each other. We shall confine ourselves 
here only, to the matter whieh is important in a theoretical point of 
view, and refer to our Report on Technical Chemistry, for the 
bearing of these researches on practical purposes. 

Scliunek(7) performed his experiments with madder-root, which 
had been gathered a few weeks previously. The coarsely powdered 
roots were boiled for some hours with water and the fluid strained 
while hot j it was dark brown and became, bright-yellow on addition 
of an acid, with deposition of a dark brown, substance. This com¬ 
paratively small precipitate contained the “whole of the colouring 
matter originally in the fluid, it consisted of seven different sub¬ 
stances : two colouring matters ( alizarin and a new colouring matter, 
rubiacin), two resins, one bitter principle (rtibian), pectic acid 
and a dark brown substance (probably oxidized extractive matter).— 


(1) Laurent and Gerhardt’s Compt. Rend dcs Trav. Chim. 1849, 138. 

(2) Ann. Cli. Pliys. [2] XXIV, 225) Berzelius’ Jahresber. IV, 207. 

(3) J. Pharm. XII, 407 j XIII, 447 ; Berzelins’ Jahresber. VII, 265 ; VIII, 273. 

(4) J. Pharm. XIV, 354; Berzelius’ Jahresber. VIII, 275. 

(5) Verb. Gew. Bcf. Pr. 1835, lift. 2; Berzelius’ Jahresber. XVI, 262. 

(6) Ann. Ch. PhArra. LX, 74 ; Berzelius’ Jahresber. XXVII, 472. 

(7) Most complete in Ann. Ch. Pharm. LXVI, 174, (Laurent and Gerhardt’s 

Compt. Rend, des Trav. Chim. 1849, 215, in abstr.); we have followed principally 
the above Memoir; a few discrepant statements are found in a short Memoir, pub¬ 
lished almost at the same time (in Phil. Mag. [3] XXXIII, 133; J. Pr. Cliem. XLV, 
286. Earlier statements of Schunck, containing likewise some discrepancies from those 
published more recently, are to be found in Phil. Mag. [3] XXXI, 46 s J. Pr. Ckern. 
XLII, 13. ' 
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By exhausting this precipitate with boiling water, alizarin, rubian, 
pectic acid, and a little resin were dissolved, while rubiacin, the 
principal part of the resin and the dark-brown substance remained 
behind; the liquid, strained while boiling, deposited, on cooling, 
alizarin and some resin, in dirty-red flakes; the insoluble residue had 
become lighter in colour, and crystalline particles (rubiacin) were per¬ 
ceptible therein.—On treating the dark-brown precipitate with alcohol, 
alizarin, rubian, and the two resins were dissolved, while pectic 
acid and the dark-brown substance remained behind.—When boiled 
with dilute nitric acid, the dark-brown precipitate became light- or 
orange-yellow (nitrous fumes being evolved), and alizarin, rubian, 
and the dark-brown substance were oxidized, while rubiacin, the 
two resins and pectic acid remained unaltered; the precipitate, after 
this treatment, had no colouring properties, which it possessed to a 
considerable extent in its original (dark-brown) state. 

Schunck found the following method best for separating the 
substances contained in this dark-brown precipitate. It is washed 
with cold water, until the whole of the acid employed for its prepa¬ 
ration is removed; it is then treated, while yet moist, with boiling 
alcohol, and the dark yellowish-brown liquid filtered while boiling; 
the brownish-purple, fiocculeut residue is repeatedly treated __ in 
this manner, until the filtrate has only a slight yellow tinge. A 
dark-brown resin often separates, in the form of powder, from 
the hot alcoholic solution as it cools. The solution is again heated 
to ebullition and mixed with freshly precipitated hydrate of alumina, 
by w'hich it is perfectly decolourized, the alumina assuming a red 
colour, as it carries down with it alizarin, rubian, rubiacin, and a 
portion of the resins. The coloured alumina is washed with alcohol 
and treated with a boiling concentrated solution of carbonate of 
potassa, which dissolves the whole of the substances combined with 
the alumina, except the alizarin, the liquid assuming a deep red 
colour; the residue, consisting of the alumina-compound of alizarin, 
together with an excess of the former, is repeatedly exhausted with 
carbonate of potassa, until the liquid has only a slightly purple tinge. 
The residual (deep brown-red) alizarin-alumina is decomposed by 
boiling hydrochloric acid, when the alizarin remains as a light-red, 
somewhat crystalline powder. This is washed, crystallized from 
boiling alcohol and separated from a brown pulverulent resin, with 
which it is sometimes mixed, by agitation with alcohol, in which the 
lati»r remains suspended for a longer period.—Hydrochloric acid 
precipitates from the (dark-red) carbonate of potassa-solution, with 
which the alumina has been boiled, rubiacin,- rubian, and the two 
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resins, in brown flakes. When this precipitate is washed with water, CoI ?" rin f 
the rubian commences to dissolve as soon as the hydrochloric acid is m ^ r ' 
removed; the yellow wash-water is collected as long as it is coloured 
and has a bitter taste; it yields, on evaporation, rubian , in the form 
of a transparent yellow or reddish-brown extract. The residual 
portion, after treatment with water, consists of rubiacin and the two 
resins ; it is mixed with the residue of the alcoholic solution, (con¬ 
taining likewise resins), which had been treated with hydrate of 
alumina, and the whole boiled with a solution of sesquichloride of 
iron or nitrate of the scs’quioxide, when rubiacin dissolves, but is 
principally converted into rubiacic acid , which is likewise retained 
in solution, in combination with sesquioxide of iron ; besides this, the 
alpha-resin'dissolves, while the beta-i’esin remains insoluble, in com¬ 
bination with sesquioxide of iron, as a dark-brown flocculent sub¬ 
stance, which is separated from the liquid and decomposed by 
hydrochloric acid, when the beta-resin separates: it is deposited from 
its solution in boiling alcohol, on cooling, as a brown powder. The 
dark, reddish-brown liquid, filtered off from the combination of the 
beta-resin with sesquioxide : of iron, yields with hydrochloric acid 
a light-yellow precipitate, which becomes brown while being washed 
with water, consisting of rubiacin, rubiacic acid and alpha-resin j it is 
treated witli boiling alcohol while yet moist. In this operation 
rubiacic acid remains undissolved ; it is first washed with boiling 
alcohol and then boiled with carbonate of potassa, when a blood-red 
solution is obtained, which, after being freed from any sesquioxide of 
iron by filtration, deposits on cooling, light-ffed crystals of rubiacate 
of potassa, which may be purified by recrystallization. Rubiacin 
and the alpha-resin yield, on the other hand, a deep brownish-yellow 
alcoholic solution ; from this liquid (filtered while hot) rubiacin 
separates as a powder of minute lemon-yellow crystals, which 
can scarcely be purified by recrystallization; it should be re¬ 
peatedly treated with sesquichloride of iron, &e., as just described ; 
but it can only be obtained quite pure by preparation from rubiacate 
of potassa, in the manner mentioned below. Rubiacin and alpha- 
resin remain in solution, the latter may be obtained pure (as a dark 
reddish-brown mass) by evaporating the solution and adding the 
residue to boiling water, when the alpha-resin sinks to the bottom of 
the vessel in large brown drops, while rubiacin remains suspended in 
the liquid as a powder, and may be poured off; this operation must 
be repeated several times. 

The residue, remaining after treatment of the dark-brown pre- 
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SStte?"? cipitate (II. p. 78) with boiling alcohol/ is - of a dark purple-brown 
“root"* c °l° ur - Boiling* water extracts from it (brown-coloured) pectic acid, 
leaving a dark-brown residue, soluble only in alkalies (with a dark- 
brown colour), from which solution it is precipitated by acids in dark- 
brown flakes, which leave much ash when burned. Schunck 
considers the brown colour of the precipitate produced by acids in 
decoctions of madder, to arise from this substance, which he believes 
to be formed by the action of the air. upon some constituents of the 
decoction, and to be identical with a substance produced by the action 
of the air upon the extractive matter of madder, to be described 
below. 

The liquid, from which the dark-brown precipitate (II. p. 77), pro¬ 
duced by an acid (oxalic acid) has been separated, is of a light-yellow 
colour (after removal of the oxalic acid by lime); when evaporated on 
a sand-bath, it becomes brown and yields? a thick deep-brown indesic- 
cativc syrup. Water dissolves it partially, leaving a dark-brown 
pulverulent residue. The solution shows, on repeated evaporation, 
the same behaviour; and Schunck is inclined to ascribe the forma¬ 
tion of the powder to the action of the air upon some soluble sub¬ 
stance. The syrup yields, on being burnt, an ash, the soluble portion 
of which consists principally of potassa, together with carbonic, sul¬ 
phuric and hydrochloric acids, besides traces of lime.and magnesia, 
while the insoluble portion contains the carbonates of lime and mag¬ 
nesia, a little alumina, phosphate of lime and phosphate of magnesia. 
The aqueous solution of the brown syrup contains neither tannin nor 
gum; it has an acid reaction (probably due to the presence of phosphoric 
acid). With acetate of protoxide of lead it gives a dingy flocculent 
precipitate, yielding, after decomposition of its solution by liydrosul- 
phuric acid and evaporation, an acid, dark-brown syrup and a brown 
powder; the supernatant liquid, freed from protoxide of lead by 
hydrosulphuric acid and evaporated over sulphuric acid, yields an 
indessicativc, yellow, honey-like residue, which is probably Kuhl- 
mann’s xanthin or Run go’s madder-yellow. Sugar could not be 
obtained from this fluid; although, the decoction of a larger quantity 
of madder, when concentrated and mixed with yeast, gave rise to the 
formation of alcohol). 

Boiling potassa extracted from madder-root, previously perfectly 
exhausted with boiling water, brown-coloured pectic acid; boiling 
hydrochloric acid dissolved oxalate of lime. On treating with a 
solution of potassa the madder-roots which had been-exhausted with 
hydrochloric acid and washed with water, a dark-red* solution is 
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obtained, which contains alizarin, pectic acid, beta-resin, and probably 
also rubiacic acid; Schunck believes that these substances, which m j^er- 
may be extracted from the roots by treatment first with hydrochloric 
acid and then with a solution of potassa, exist therein in combination 
with lime and magnesia.—Schunck states that, after treatment of 
the roots with water, hydrochloric acid and potassa, there remains 
nothing but woody fibre. 

Schunck has submitted, moreover, to a closer examination some 
of the substances found by him in the madder-root. 

Alizarin crystallizes from its alcoholic solution in long, trans¬ 
parent, lustrous, brownish-yellow prisms (C 14 H s 0 4 + 3 HO), (comp. 

II. p. 89, the article on lizaric acid); when heated on platinum-foil, it 
fuses and then burns with a bright flame. The crystals lose their water 
(3 HO) at 100°, becoming opaque and dark-red. At 215° alizarin 
commences to sublime, a considerable residue of carbon being always 
left, however carefully the experiment may be performed; the sublimed 
alizarin, C H H 5 0 4 , is light orange-yellow, transparent and lustrous. 

Alizarin is slightly soluble • in water (the solution in pure water is 
yellow ; in water containing small quantities of alkalies or alkaline 
earths, reddish), more soluble in alcohol, (yielding a yellow solution, 
from which small crystals are precipitated by water) and also in ether. 

It dissolves with a brilliant purple colour in the caustic alkalies and 
their carbonates, from which it is precipitated in deep orange-coloured 
flakes, by acids. The whole of the ammonia is expelled from the 
ammoniacal solution of alizarin during evaporation; this solution 
yields, with chloride of barium or chloride of calcium, purple preci¬ 
pitates, BaO, HO, C l4 Hj 0 3 or CaO, HO, C 14 H 4 0 3 , which turn 
almost black on desiccation. They retain, even at 100°, the water 
expressed in the preceding formulas. A solution of alizarin in 
potassa is decolourized by alumina, with the formation of a reddish- 
purple precipitate, and likewise by sesquioxide of iron, with the pro¬ 
duction of a dark purple-coloured compound. An alcoholic solution 
of alizarin yields with an alcoholic solution of acetate of protoxide of 
lead, a purple, afterwards deep-red, precipitate, PbO, C 14 H 4 0 3 . 
Schunck is of opinion, that the colouring property of madder is 
solely due to the alizarin, (comp, foot-note, II. p. 85), and that 
Runge’s madder-purple and madder-red are mixtures of alizarin 
with varying quantities of the two resins.-—Alizarin, suspended in 
water, assumes a yellow colour on addition of hypochlorite of lime, 
aftd yields, after this treatment, a colourless sublimate on being 
heated. Hydrochloric acid has no action upon it; sulphuric acid 

VOL. II. G 



82 


ORGANIC CHEMISTRY. 


Colouring 
matter of 
madder- 
root. 


dissolves it with a dark yellowish-brown colour, which is not altered 
even by the application of heat; addition of water precipitates it from 
this solution in deep orange-coloured flakes. Dilute nitric acid, 
nitrate of sesquioxide of iron, or sesquichloride of iron, convert 
alizarin into alizaric acid(l). The latter is obtained by heating 
alizarin or garancin (madder-root treated with hot sulphuric acid and 
washed) with nitric acid, of spec. grav. 1'20, as long as red fumes are 
evolved; the reddish-yellow fluid is then made to crystallize when 
oxalic and alizaric acids are obtained in crystals; these are washed, 
dissolved in boiling water, the solution neutralized with lime, and 
filtered, the filtrate mixed with hydrochloric acid and crystallized; 
the resulting yellow mass is then freed from chloride of calcium by 
washing, redissolved in hot water, and the resulting yellow solution 
decolourized by animal charcoal and crystallized. Alizaric acid, 
c u H s 0-, is thus obtained in transparent, colourless, flat rhombic 
plates, the solution of which has an acid reaction (in case the crystals 
are not quite colourless, they may be purified still farther by dis¬ 
solving them in boiling water and passing chlorine into the solution). 
Alizaric acid is easily soluble in alcohol; it is not decomposed by 
chlorine. Its aqueous solution yields with sesquichloride of iron, a 
yellowish precipitate, with acetate of protoxide of lead a white one, 
insoluble in acetic acid; with nitrate of protoxide of silver it gives no 
precipitate, but on addition of a little ammonia, a white flocculent 
powder is thrown down, which becomes crystalline after some time. 
Most alizarates are soluble; the potassa-salt yields upon evaporation 
a crystalline mass; the lime-salt forms lustrous prisms; the baryta- 
salt (dried at 100°, probably 2 BaO, HO, C, 4 H 4 0 6 ) crystallizes in 
needles of silky lustre; the salt of protoxide of silver (containing 
probably 2 AgO to 1 cq. of acid) crystallizes upon the cooling of the 
hot saturated aqueous solution; the salt of protoxide of lead, 
(2 PbO, Cj t 1I 4 O,.), is a white insoluble powder.—On heating alizaric 
acid with caustic lime, a yellow oil, of an odour similar to that of ben¬ 
zole, is formed, which, after some time, solidifies to a crystalline mass. 
—Alizaric acid, when heated in a glass tube, fuses, and is completely 
volatilized; the sublimed pyro-alizaric acid has, according to 
Schunck, the composition C 28 II 7 O u ; he explains its formation by 

<//W'i«WlA«/WWWWWV»/' 

(1) The above arc Schunck’s statements on alizaric acid. Gerhardt (in his and 
Laurent's Compt. Rend, des Trav. Chim. 1849, 220, 222) supposes that alizaric acid is 
identical with Laurent’s plitalic acid (C 1(i II 8 0 H ), and has supported his opinion by 
qualitative experiments. Analyses performed by Strccker, in the Giessen laboratory, 
have also proved the identity of alizaric and phtalic acid. 
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the equation 2 C, 4 H 5 0 7 = C 28 1I 7 O,, + 3 HO(l). The reactions of 
pyro-alizaric acid perfectly agree with those of alizaric acid, and the 
former appears capable of being reconverted into the latter by 
solution in water and recrystallization. 

Rubiacin, the production of which has already been mentioned 
II. p. 79, can only be obtained perfectly pure, by dissolving rubiacate 
of potassa in boiling water, adding a small excess of potassa, sub¬ 
mitting the solution to a stream of hydrosulphuric acid for a 
considerable time, then precipitating by chloride of barium, and 
decomposing the resulting purple precipitate (a combination of 
rubiacin with baryta) by hydrochloric acid, when rubiacin is left 
as the residue. (Hungers madder-orange is, according to Schunck, 
impure rubiacin.) Rubiacin crystallizes from boiling alcohol in 
beautiful lustrous plates and needles, the colour of which is yellow, 
tending more to green than red. Schunck assigns to rubiacin, 
dried at 100°, the formula C 31 H 9 0 1(| . It fuses on being heated ; 
carefully heated, between two watch-glasses, it sublimes com¬ 
pletely, forming yellow scales. It is only slightly solulde in 
boiling water, which precipitates it in yellow flakes from its nght- 
ycllow alcoholic, and its yellow sulphuric acid solution (the latter 
may be boiled without any blackening, or disengagement of gas). 
Jt dissolves in boiling carbonate of potassa with a blood-red, and in 
caustic potassa with a purple colour; its ammoniaeal solution yields 
dingy-red precipitates with chloride of barium, and chloride of cal¬ 
cium. Hydrate of alumina decolourizes a boiling solution of rubiacin 
in alcohol, an orange-coloured compound being formed, which dissolves 
easily in caustic potassa, with a purple colour. Rubiacin acts only as 
a very feeble dye on mordantized cloth.(2) It is completely soluble 
in a boiling solution of scsquichloridc of iron, or nitrate of sesqui- 
oxide of iron, yielding a dark, brownish-red liquid, which becomes 
yellow upon addition of strong acids, depositing yellow flakes of 
rubiacic acid. The latter is purified by combining it with potassa, 
dissolving the pure potassa-salt in boiling water, and adding hydro¬ 
chloric acid, when the rubiacic acid 'is precipitated as a lemon-yel¬ 
low powder, having, when dried at 100°, the formula C 31 H 8 0, G (3); 
it is only slightly soluble in water and alcohol, and is converted into 


(1) It. Phil. Mag. [3] XXXIII, (comp. II. p. 77), Schunck assigns to pyro-alizaric 
acid the formula C u II 3 0 5 . 

(2) Compare foot-note, II, p. 85. 

(3) In Phil. Mag. [3] XXXIII, 142, Schunck assigns to rubiacic acid the formula 
Un ll g 0 17 , without stating at what temperature the substance of this composition was 
dried. 
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rubiacin by solution in alkalies, and treatment with hydrosulphuric 
acid. Rubiacate of potassa (KO, C 31 H 7 0 15 ) crystallizes from its 
aqueous solution in light brick-red needles and prisms, which arc 
also soluble in alcohol; the aqueous solution yields, with chloride of 
calcium, an orange coloured precipitate; with chloride of barium, 
alum, the nitrate of protoxide of silver, the nitrates of suboxide 
and protoxide of mercury, protochloride and bichloride of tin it 
produces yellow precipitates, and with acetate of protoxide of lead, 
and sulphate of protoxide of copper, red precipitates. 

Schunck has given the name rubian to the bitter principle of 
madder, the only nitrogenous constituent he found therein. Its 
preparation has been desci-ibed II. p. 79; rubian is purified from an 
admixture of pectie acid by treatment with alcohol, in which the 
former dissolves. When in thin layers it is transparent and yellow, 
but in larger quantities it is dark-brown. Its concentrated boiling 
aqueous solution congeals to a jelly on cooling. It fuses on being 
heated, and evolves yellow vapours, which condense to crystals, 
resembling rubiacin. Acids produce in the aqueous solution a 
yellow precipitate, the alkalies redden it; lime and baryta-water give 
a red, scsquichloride of iron a red-brown, acetate of protoxide of lead 
a brown precipitate; protochloride of mercury, tincture of galls, and 
solution of gelatin produce no precipitate in it. Rubian evolve^ 
ammonia, when boiled with solution of potassa. Its aqueous solution 
dyes cloth, prepared with a mordant, so very feebly, that it cannot 
be considered as a dye. By evaporating the aqueous solution in 
contact with the air, with the assistance of heat, a dark-brown resinous 
substance, separates, which resembles the alpha-resin; when heated 
in a glass tube, it yields a plentiful, yellow, crystalline sublimate, 
resembling rubiacin. 

The alpha-resin (II. p. 79) is dark-brown, or reddish-brown, brittle 
in the cold, soft at 65°, and fuses at 100° to dark-brown drops. It 
is slightly soluble in boiling water; its solution in alcohol is of an 
orange colour, that in the caustic alkalies, or their carbonates, of a 
purple-red colour. The ammoniacal solution yields purple, precipi¬ 
tates with the’ chlorides of barium and calcium, and dingy-red ones 
with alum* and nitrate of protoxide of silver. The alkaline solution 
is bleached by chlorine, and then ceases to be precipitated by acids. 
This resin appears to be rather more injurious than useful in the 
process of dyeing, by imparting a disagreeable yellow colour to the 
unprepared parts of the cloth which are to remain white. The 
light-brown beta-resin (II. p. 79) becomes soft, and only agglutinates 
at 100°, it iB slightly soluble in boiling water, with a yellow, in 
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alcohol with a dark-yellow, and in caustic alkalies and their carbo¬ 
nates, with a dingy-red colour, which is destroyed by chlorine; its 
ammoniacal solution gives dingy-yellow precipitates with the chlorides 
of barium and calcium. This resin has the same effect upon cloth 
prepared with a mordant, as the alpha-resin .—Xanthin (II. p. 80), 
which Schunck did not succeed in obtaining pure, has likewise, 
according to his observations, an injurious action in dyeing, inasmuch 
as its solution, becoming brown in contact with the air, imparts a 
shade of brown to the cloth to be dyed. 

With respect to the process of dyeing with madder, ancl the utility 
of the presence of a certain quantity of lime in the dye, Schunck 
believes the alizarin to be the only active dyeing principle, and the 
addition of lime to serve merely for retaining pectic acid, rubian, 
and the resins, which would otherwise combine in preference with the 
alumina or sesquioxide of iron in the mordants (1). He ascribes the 
greater dyeing power of garancin (II. p. 82) to the liberation of a 
portion of the dyeing principle, existing in the madder-root in com¬ 
bination with lime and magnesia, by the action of the hot sulphuric 
acid, as also to the removal of the injurious xanthin by washing. 

lliggin(2) does not agree with Schunck, in considering alizarin 
to be the only efficient dyeing principle amongst the constituents of 
madder-root, and ascribes to rubiacin and xanthin essentially co-ope- 
‘rative powers. He .rejects the method of boiling madder in water for 
the examination of its constituents, as products of decomposition arc 
thus obtained. He exhausts madder with hot water, in a funnel-bag, 
until the latter passes through nearly colourless; .to the extract, after 
cooling, he adds sulphuric acid, which produces a flocculent precipi¬ 
tate, while the supernatent liquid is coloured yellow. The precipitate 
consists of rubiacin, alizarin, and some pectin. Iliggin mixes it with 
chalk, and boils the mixture with water, until this no longer assumes 
a dark, but on the contrary, a light-red colour. This aqueous solu¬ 
tion contains rubiacin, which is precipitated, of a greenish-yellow 
colour, by sulphuric acid, and recrystallizcd from alcohol. He finds 
rubiacin essentially of the same properties as described by Schunck, 


(1) In Phil. Mag. [3] XXXIII, 143, Schunck, on the contrary, states, that alizarin 
is not the only active dyeing principle in madder, but that rubiacin is likewise possessed 
of dyeing properties 5 that the latter substance, in the free state, does not impart a colour 
to cloths, but that it.does so, when previously mixed with a little lime or an alkaline 
base. lie farther states, that in the process of dyeing the free alizarin is first taken up, 
and then the combination of rubiacin with lime, and that the latter brightens the colour 
of the dye, and renders it more capable of withstanding the action of soap and acids. 

(2) Phil. Mag. [3] XXXIII, 282 ; J. Pr. Chem. XLVI, 1. 
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and states, moreover, that it dissolves with an orange colour in a 
boiling solution of alumina, from which it does not separate in the 
cold (unless much alizarin be present), and that it produces, with 
lime, a tolerably soluble compound.—The alizarin remains undis¬ 
solved in combination with lime, and may be separated therefrom 
by dilute hydrochloric acid. Higgin's statements respecting this 
substance agree essentially with those of Schunck; the former 
remarks in addition, that alizarin is very easily soluble in a hot 
solution of alum, and that only a small quantity of the substance 
separates from this solution on cooling. 

The yellow fluid, separated from the flocculent precipitate; contains 
xanthin, a small quantity of alizarin, rubiacin, some sugar and salts 
of organic and inorganic acids. This solution is neutralized with 
carbonate of soda, the rubiacin and alizarin contained therein arc 
separated by digestion for half an hour, at about 54°, with a small 
quantity of hydrate of alumina, and the phosphoric and sulphuric 
acids removed from the filtrate by baryta-water, liiggin then preci¬ 
pitates the xanthin, with basic acetate of protoxide of lead, as a red 
combination, which he frees from other lead-compounds, simultane¬ 
ously formed, by washing with water. The residuary lead-compound 
being decomposed by hydrosulphuric acid, the xanthin remains 
adhering to the protosulphide of lead; this is washed with cold water, 
and the xanthin dissolved out by boiling water; the solution is then 
evaporated, (neutralized, if necessary, with baryta), and the xanthin 
extracted from the residue with absolute alcohol. Xanthin, thus 
prepared, is a dark-brown, gummy, deliquescent substance, of a 
bitter taste, soluble in water with a yellow colour, easily soluble in 
alcohol, arid slightly so in ether; it dissolves in alkalies, with a red 
colour. It possesses the characteristic property of yielding a greenish, 
pulverulent deposit, when its aqueous solution is boiled with a little 
sulphuric, or hydrochloric acid; the concentrated aqueous solution, 
when mixed with a large quantity of these acids, assumes gradually, 
even in the cold, a green colour. Dry xanthin forms, with concen¬ 
trated sulphuric acid, an orange-coloured solution, becoming -more of 
a crimson on being heated; water precipitates therefrom yellow flakes, 
which appear to be rubiacin. If the solution in sulphuric acid be 
heated for about an hour, it becomes brown, and yields, with water, 
a brown pulverulent precipitate, insoluble in ammonia. Cloth 
mordantized with alumina, is dyed yellow by xanthin. 

The freshly prepared cold aqueous extract of madder has, at first, 
a sweet taste, which becomes afterwards bitter; like the solution of 
xanthin, it dyes white cotton deep-yellow ; the extract deposits, after 
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a few hours, a flocculent, orange-red precipitate, of highly colouring ^Xr of 
properties ; the liquid has afterwards a pure sweet taste, and imparts 
to white cotton a reddish dye. The extract of madder, prepared with 
cold water, contains, according to Higgin, xanthin, which passes 
over, by spontaneous decomposition, first into rubiacin, and then into 
alizarin. He does not believe this transformation to arise from 
oxidation, but probably from a kind of fermentation, induced by a 
nitrogenous constituent of madder; the transition proceeds more 
rapidly at 49° to 54°. He states, that the extract obtained from 
madder, with boiling water, does not lose its bitter taste, or deep- 
yellow colour, even after a long time. The formation of alizarin from 
xanthin takes place, likewise, in the process of madder-dyeing, in 
which the temperature is raised only very gradually. 

Iliggin succeeded in obtaining uncrystallizable sugar from mad¬ 
der, by precipitating, with dilute sulphuric acid, the protoxide of 
lead in the solution from which the xanthin had been separated 
(II. p. 86), evaporating the solution, and extracting the sugar from 
the residue with alcohol. He considers the resins, found by Schunck, 

*'> bo products of decomposition, formed by boiling madder with 
water. He docs not believe the colouring matters of madder to be 
partially combined with lime, as they may be perfectly extracted by 
repeated boiling with alcohol. In garanciu (II. p. 82), he found 
merely alizarin, and neither xanthin, rubiacin, pectin, nor any nitro¬ 
genous substances. According to him, garancin is better adapted for 
dyeing purposes, on account of the absence of these substances; 
he ascribes, with Schunck, the higher dyeing, properties of this 
substance to the removal of the lime-salts. 

Debus(l) obtained the following results, in an examination of the 
madder of Zealand. The fluid, obtained by boiling the root three 
or four times with from 35 to 20 times its volume of water, was 
boiled with excess of hydrate of protoxide of lead, by which one 
portion was dissolved, another forming insoluble combinations with 
the colouring matters, and the fluid itself becoming of a pure yellow 
colour. 

The resulting lead-precipitate was decomposed by heating it with 
dilute sulphuric acid; the mixture of sulphate of protoxide of lead, 
and colouring matters, was then washed with water and exhausted 
with alcohol, which left the sulphate (coloured by a dark-brown 
substance), the colouring matters being obtained in solution. With 

(H Ann. Cb. Pharm. LXVI, 351. 
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matter”? regard to these colouring matters. Debus has given a detailed 
m rout. r ’ description of those which are precipitable from the alcoholic solution 
by ignited protoxide of zinc, reserving for a‘later communication the 
account of those that do not exhibit this behaviour. 

The alcoholic solution was agitated with small quantities of pro¬ 
toxide of zinc, as long Its the latter was coloured red, and the 
compound of zinc (which deposited better at the boiling tem¬ 
perature) decomposed by dilute sulphuric acid. The colouring 
matters deposited were partially soluble in ether, a brown resinous 
substance remaining undissolved. (Boiling alcohol extracted from 
the latter a brown body, the composition of which is expressed -by 
C 60 1I 33 O.j 0 ). The ethereal solution was precipitated by protoxide 
of zinc; in this treatment, a fatty substance, as yet impure, was 
retained in solution. The zinc-compound was again decomposed 
by sulphuric acid, and the colouring matters, previously washed, 
were boiled with a strong solution of alum, as long as anything 
separated from the latter, after standing for some time. The first 
solutions deposited a brown-red compound, the last a pure yellow 
substance. The alumina was extracted from the latter by boiling 
it with dilute hydrochloric acid, and the residual colouring matter 
purified by repeated rccrystallization from alcohol; Debus has given 
to it the name lisaric acid. The alum-solutions, which had yielded 
the red-brown, or yellow deposits, were coloured dark-red by a 
colouring matter which separated only gradually from the solution, 
on addition of some sulphuric acid; it was boiled with dilute 
hydrochloric acid, washed with water, and rccrystallizcd from alcohol; 
Debus has called it oxylizaric acid. 

The yellow liquid remaining, after treatment of the aqueous decoc¬ 
tion with hydrate of protoxide of lead, yielded, when concentrated to 
syrupy consistence, and mixed with alcohol, an abundant grey preci¬ 
pitate, containing a quantity of colouring matter, and the lead-salt of 
an acid (which retained the colouring matter persistently, and gave 
a precipitate with acetate of lead). The alcohol retained sugar, 
and a yellow substance (having, when purified as far as possible, 
the composition C S0 H, 4 O u ), the solution of which, in hydrochloric 
acid, became green on boiling, and deposited dark-green flakes, 
insoluble in water and alcohol; it was coloured red by potassa, and 
green again by acids.—The aqueous extract of the root was found to 
contain a large quantity of sulphate of lime, besides sulphate of 
potassa, phosphate of lime, chloride of potassium, silicic acid, and 
alumina. 
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Lizaric acitf(l) crystallizes, by the slow evaporation of its alcoholic 
solution, in large, light-crimson needles, freely soluble in ether and 
alcohol, more easily soluble in hot than cold water, and only with 
difficulty in aWling solution of alum; it dissolves in concentrated 
sulphuric acid, with a blood-red colour, and is reprecipitated un¬ 
changed by water. It fuses when heated? and sublimes in reddish- 
yellow needles. When dried at 120°, it has the formula C 30 H I0 O s . 
Its salts are red, or violet, and, with the exception of the potassa-, 
soda-, and ammonia-salts, all are insoluble in water and alcohol. 
An alcoholic solution of lizaric acid, employed in small excess, and 
slightly acidified with acetic acid, gives, with an alcoholic solution of 
acetate of protoxide of lead, an abundant, beautifully violet precipitate, 
insoluble in water, but soluble in excess of potassa, or acetic acid, 
and having, when dried at 120°, the composition 2 PbO, C 30 H 8 0 7 . 

Oxylizaric acid is distinguished from the preceding substance, by 
its ready solubility in a solution of alum; it dissolves with difficulty 
in cold, but more easily in boiling water, is readily soluble in ether, 
alcohol, and the alkalies ; it is dissolved, without change, by fuming, 
and even warm sulphuric acid. The formula of this acid, dried at 
120°, is C I5 H 5 0 5 . Its salts comport themselves like the lizarates; 
the lead-salt, prepared like the lizarate of protoxide of lead, and 
dried at 120°, is PbO, C 15 H 4 0 4 .—Debus did not succeed in the 
artificial conversion of lizaric into oxylizaric acid. 

The greater dyeing power of the madder-root, after treatment with 
sulphuric acid, is ascribed also by Debus to a portion of the colour¬ 
ing matter being rendered soluble by this process.—This chemist 
does not confirm Kuhlmann's statement, that malic acid exists in 
the aqueous extract of madder. 

Colouring matters of Sandal-wood. —The red, resinous, colouring 
matter, santalin, contained in sandal-wood, had been investigated by 
Pelletier(2), who assigned to it the formula C 16 H 8 0 3 . Preisser 
had stated (comp. II. p. 61) also of this substance, that it could be 
obtained colourless, which has been contradicted by Bolley(3). 
The latter found the substance, precipitated by water from the 
alcoholic extract of a light-coloured sandal-wood, to contain 67*2 
per cent of carbon, and 5*7 to 6*0 of hydrogen ; a substance, obtained 
from a dark sandal-wood, contained 65*3 to 66*2 carbon, and 5*4 to 


(1) The editors of the Ann. Ch. Pharm., consider (in a note to this communication) 
Debus’ lizaric acid, aud Scliunck’s alizarin (comp. II. p. 81) as identical. 

(2) Ann. Ch. Phys. [2] LI, 193. 

(3) Ann. Ch. Pharm. LXI1, 150; J. Pr. Chcm. XL1II, 510 (in abstr.) 
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mattered 5*6 of hydrogen; lastly a substance, obtained from the light-coloured 
wood.' wood, by extraction with dilute potassa, precipitation with hydro¬ 
chloric acid, solution of the precipitate in alcohol, and reprecipitation 
with water, yielded, on analysis, 64’3 to 64*7 per cent of carbon, 
and 4*9 to 5*3 of hydrogen. He believes the darker sort to contain 
a more highly oxidized Colouring matter, and oxidation to ensue, 
likewise, on treatment with potassa. The alcoholic solution of the 
colouring matter gave, with an alcoholic solution of neutral acetate 
of protoxide of lead, precipitates, containing varying amounts of 
protoxide of lead; in one of these compounds, containing 31*8 per 
cent of protoxide of lead, the amount of carbon found was 62*8, 
and the hydrogen 4*7 per cent. The relation, existing between 
these substances of different composition, appears to be, that those, 
which are poorer in carbon, contain, in the place of hydrogen, an 
equivalent amount of oxygen. Pelletier's statement, that the 
colouring matter, when dissolved in ether, appeared to have some 
action on the latter, has not been confirmed by Policy. 

L. Meier(l) has published researches on sandal-wood, in which he 
communicates the following results obtained by him. The principal 
red colouring matter in sandal-wood is a resinous acid, santalic acid, 
besides which it contains santalic oxide, and also santalide, santaloide, 
santa/idide, and santaloidide; the latter are all neutral substances.— 
Santalic acid is obtained by exhausting sandal-wood with ether or 
alcohol, and evaporating. The residue is boiled with water, dissolved 
in alcohol, and precipitated with an alcoholic solution of neutral 
acetate of protoxide of lead; the precipitate is treated with boiling 
alcohol, and decomposed by heating with some alcohol and dilute 
sulphuric acid, and the resulting blood-red solution evaporated. 
Santalic acid is possessed of a fine red colour; it dissolves in all 
proportions in absolute alcohol, and is. less soluble in alcohol con¬ 
taining water, yielding a blood-red solution, which reddens litmus 
distinctly ; it yields with ether a yellow solution, which does not 
redden litmus-paper; it crystallizes from its solutions in microscopic 
prisms; the alcoholic solution is rendered turbid by water, and 
coloured violet by the alkalies. The acid is insoluble in water, but 
easily soluble in warm acetic acid; it fuses at 104°, and leaves, on 
being burnt, an ash, consisting of carbonate and sulphate of lime. 
Santalic acid dissolves in cold concentrated sulphuric acid, from 
which solution it is precipitated unaltered by water; if the sulphuric 
acid solution has been heated, w r ater precipitates from it a black, 

(1) Arch. Pharm. [2] J.V, 285; LVI, 41 ; Clicni. t!az. 1849, 130 (in abstr.) 
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amorphous mass, containing, together with unaltered santalic acid, a 
black substance, insoluble in alcohol and ether. Santalic acid com¬ 
pletely neutralizes the alkalies. The potassa- and soda-salts are 
amorphous violet compounds, soluble in water; the whole of the 
ammonia is expelled from the ammonia-salt by evaporation. The 
santalates of the alkaline earths and the Mfeavier metallic oxides are 
mostly violet pulverulent precipitates, of which only the baryta- and 
lime-salts are soluble ; the salt of protoxide of silver is brown. 

For the preparation of santalic oxide , the alcoholic liquid, from 
which the santalic acid has been precipitated by acetate of protoxide 
of lead (as above described) is evaporated, the violet residue 
exhausted with boiling alcohol (which leaves santalate of lead 
uudissolved), and the yellow solution freed from lead by hydrosul- 
phuric acid and evaporated ; the resulting reddish-yellow residue is 
washed with boiling water and then dissolved in alcohol, the resulting 
solution is mixed with some potassa (which changes the yellow colour 
to brown), evaporated, and exhausted with boiling water. The 
santalic oxide is thus obtained as a brown amorphous mass, easily 
soluble in alcohol (yielding a brown solution), only slightly so in 
boiling ether, and insoluble in water. Its solution is not .affected by 
alkalies or salts. Acids change the brown colour immediately to 
reddish-yellow, and a residue of that colour is obtained on evapora¬ 
tion, in which, after the excess of acid has been removed by washing 
with water, chemically combined acid may be detected; the com¬ 
pound with nitric acid crystallizes in small granular crystals; those 
with tartaric, oxalic, or hydrochloric acids are not crystallizable; these 
compounds are all soluble in ether and alcohol, and insoluble in 
water; brown santalic oxide is precipitated from their solutions by 
potassa or soda. 

Santalide is obtained from an aqueous decoction of sandal-wood, 
by precipitating it with acetate of protoxide of lead, washing the 
red-brown precipitate with cold w r ater, suspending it in alcohol 
and decomposing it by hydrosulpliuric acid; the red-brown filtered 
liquid is evaporated and the residue exhausted with ether and 
the ether washed with water, to remove santalidide. The santalide 
remains as an amorphous dark-red mass, insoluble in water, but 
dissolving with a red colour in alcohol and ether; its solution gives, 
with neutral acetate of protoxide of lead, a chocolate-coloured preci¬ 
pitate ; the red colour of the solution is not altered by acids, but is 
changed to a brown by alkalies.—To purify the santalidide contained 
in the wash-waters mentioned above, it is precipitated by neutral 
acetate of protoxide of lead, and the precipitate decomposed by liydro- 
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sulphuric acid; on evaporating the resulting solution, santalididc is 
obtained as a brown amorphous mass, insoluble in alcohol and ether, 
but easily soluble in water, with a brown colour.—If the aqueous 
decoction of sandal-wood be boiled with carbonate of lead, the result¬ 
ing yellow solution evaporated and the residue exhausted with alcohol, 
the alcoholic solution evaporated and the yellow residue treated with 
cold water, santaloide is dissolved, and santaloidide remains behind; 
the former is a yellow infusible substance, insoluble in ether; the 
latter a soft, dark-brown, amorphous, fusible mass.—L. Meier found 
sandal-wood to contain, in addition to the above substances, gum and 
gallic acid; the ash contains chloride of calcium, sulphate of lime, 
chloride of potassium, carbonate of potassa, phosphate of magnesia, 
alumina, sesquioxide of iron and silicic acid. 

Harmaia-Bed.— Fritzsche(l) has made some communications on 
the conversion of the seeds of Peganum harmala into a red colouring 
matter. If the powdered seeds be well moistened with alcohol, in 
a closed vessel, and allowed to stand, they assume, in about eight 
days, a dark-red colour, which is rendered purer and brighter by 
addition of fresh quantities of alcohol; the alcoholic odour disappears 
as the red colouring matter is formed; this reaction is, however, not 
attended by the absorption of oxygen. The colouring matter is 
precipitated from its solutions in acids, as a purple, flocculent, almost 
gelatinous substance, difficultly soluble in water; when dried, it is 
opaque, dark coloured, and of a greenish lustre; if once more dis¬ 
solved, it is reprecipitated yellowish-red. 

Colouring Matters of various Plants. —Legrip(2) has published 
some experiments, as precursors of a more detailed investigation, on 
the colouring matter in the red leaves of Vitis hederacea (ITedera 
quinquefolia), in the green leaves of Vinis vinif'era and in the flowers 
of the dahlia.—The commencement of an investigation on the red 
colouration of leaves in general in autumn, and more particularly on 
the colouring matter in the red leaves of Vitis hederacea, has like¬ 
wise been published by Wittstein(3), who intends continuing his 
researches on this subject. We shall report on these investigations 
when they are completed. 

Reinsch(4) has examined the reactions of the colouring matter con- 


(1) Petersb. Acad. Bull. VI, 300; J. Pr. Chem. XLIII, 155. 

(2) J. Chini. Med. [3] III, 188. Malapert’s Reclamations, on account of a like¬ 
wise uncompleted investigation, J. Chirn. Med. [3] III, 237. 

(3) Repcrt. Pharm. [2] XLVI, 317. 

(4) Jahrb. Pr. Phann. XIV, 100. 
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taincd in a new specicB of potato and of that contained in the 
berries of IAgustrum vulgare{ 1) j he has also found a crystalline 
bitter principle in the bark of the latter shrub. 

13raconnot(2) is of opinion that the colouring matter contained in 
pumpkins, asparagus-berries, Solatium, dulcamarum, and in carrots, is 
identical with, or at least very # similar to, the orlean (found as yet 
exclusively in Bixa orellana). 

On vegetal colouring matters, compare also Vegetal Chemistry. 

Colouring Principle of Cochineal. —Cochineal (Coccus cacti) was 
first submitted to chemical examination by John, afterwards by 
Pelletier and Cavcntou in 1818, by Pelletier alone in 1832, and 
at a later period by Preisser and Arppe. Of the results obtained 
by these chemists, we shall only mention here, that Pelletier and 
Cavcntou gave the most accurate characterization of the colouring 
principle, which they called carmin, although they never obtained it 
in a state of purity; they did not arrive at its true composition. 
Prcisser’s statements, according to which the colouring principle of 
cochineal would be analogous to that of indigo, have been submitted 
to an examination by Arppe(3), who found them to have as little 
foundation as the communications of the same chemist on a scries of 
other colouring matters (comp. II. p. 61). Arppe likewise was 
unsuccessful in his endeavours to obtain the pure colouring principle 
of cochineal. 

Warren De La Rue(4) has taken up this subject with better 
success. Wc abstract the following from his memoir, the result of 
numerous experiments made on an extensive scale. 

Warren Dc La Rue had the opportunity of submitting the living 
insect to microscopical examination. He found it to be covered with 
a white dust, which was likewise observed on the adjacent parts of 
the cactus-leaves on which the insect feeds. This dust, which he 
considers as the excrement of the animal, has, under the microscope, 
the appearance of white curved cylinders, of very uniform diameter. 
On removing the powder with ether, and piercing the side of the 
insect, a purplish-red fluid exudes,, which contains the colouring 
matter in minute granules, assembled round a colourless nucleus. 
These groups float in a colourless fluid, which seems to prove that. 


(1) Jahrb. Pr. Pbara. XVI, 380. 

(2) Ann. Ch. Phys. [3] XX, 357 ; J. Pr. Chem. XLI, 471. 

(3) Ann. Ch. Pharm. LV, 101. 

(4) Chem. Soc. Mem. Ill, 454; Phil. Mag. [3] XXXI, 471; Ann. Ch. Pharm. LXIV, 
1 ; i. Pharm. [3] XIII, 386, (in abstr.). 
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principal whatever may be the function of the colouring matter, it has a distinct 
of ue«'! tl ' an< * marked form, and does not pervade as a mere tint, the fluid 
portion of the insect. 

The following is the best method of obtaining, in a state of purity, 
the colouring principle of cochineal, which Warren De La Rue calls 
carminic acid. The ground cochineal is boiled for about 20 minutes 
with 50 times its weight of water; the strained decoction, after being 
allowed to subside for a quarter of an hour, is decanted off and 
precipitated with a solution of acetate of protoxide of lead, acidulated 
with acetic acid (1 acid to 0 of the salt). The washed precipi¬ 
tate is decomposed by hydrosulphuric acid, the colouring matter 
precipitated a second time with acidulated acetate of protoxide of lead 
and decomposed as before. The solution of carminic acid thus 
obtained, is evaporated to dryness, dissolved in boiling absolute 
alcohol, digested with a portion of carminatc of protoxide of lead, 
which has been reserved (for the separation of the phosphoric acid), 
and then mixed with ether, to precipitate a small portion of nitro¬ 
genous matter. The filtrate yields, upon evaporation in vacuo , pure 
carminic acid.—When thus prepared, it is a purple-brown friable 
mass, transparent when viewed by the microscope, and pulveriz- 
able to a fine-red powder, soluble in water and alcohol in all 
proportions, and very slightly soluble in ether, which does not, 
however, precipitate it from its alcoholic solution. It decomposes at 
temperatures above 136°. The aqueous solution has a feebly acid 
reaction, and does not absorb oxygen from the air; alkalies change 
its colour to purple, in the alcoholic tincture they produce purple 
precipitates ; the alkaline earths likewise produce purple precipitates. 
Alum gives with the acid a beautiful crimson lake, but only upon 
addition of a little ammonia. The acetates of the protoxides of lead, 
copper, zinc and silver, give purple precipitates; the latter is 
immediately decomposed, and silver deposited; protochloride and 
bichloride of tin give no precipitates, but change the colour to 
a deep crimson. The analyses of carminic acid led to the formula 
C 28 1I 14 0 1(! ; the compound of protoxide of copper appeared to be the 
only salt that could be employed with any certainty for the determi¬ 
nation of the atomic weight, as the other salts furnished no satisfactory 
results. The salt of copper was prepared by cautiously adding to 
an aqueous solution of carminic acid, acidulated with acetic acid, 
acetate of protoxide of copper, so as to leave an excess of carminic 
acid in the liquid. When dried, it is a bronze-coloured hard mass ; 
analysis led to the formula CuO, C 2H H u 0 16 . 

If 1 part of carminic acid be added gradually to 6 —7 parts of 
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nitric acid, spec. grav. 1-4, moderately heated, and the liquid be 
exposed, after the evolution of nitrous fumes has ceased, to a boiling 
temperature for a few hours, it solidifies, after evaporation of the 
excess of acid, to a crystalline mass, which contains, besides oxalic 
acid, a new acid, called by Warren De La Itue nitrococcussic acid. 
To separate the oxalic acid, the hot aqueous solution is precipitated 
with nitrate of protoxide of lead, and the filtered liquid evaporated, 
when nitrococcussic acid is deposited finally in yellow rhombic 
prisms, llccrystallization renders it pure. It is soluble in water, 
alcohol and ether; its solutions stain the skin yellow. It dissolves 
iron and zinc, becoming dark-coloured, and is decomposed by sulphide 
of ammonium, with the formation of a new acid, which has not yet 
been examined. The salts of nitrococcussic acid are all very soluble in 
water, and detonate when heated. The analysis of the acid, dried at 
100 °, led to the formula C lfi II 5 N s 0 1M . When crystallized from 
water, it contains 2 equivs. of w r atcr of crystallization. Nitrococcussic 
acid is bibasic ; salts containing 1 cq. of the oxide of a metal could 
not be obtained. Warren De La Itue has analysed the following: 

Totassa-salt . . 2 KO, C 16 H s N 3 0 lfi . 

Ammonia-salt . 2 NH t 0, C 1G 1I 3 N 3 0 16 + HO. 

Baryta-salt . . 2 BaO, C 1( . H 3 N 3 0 lfi + 2H0. 

Silver-salt ... 2 AgO, C 10 11 3 N 3 0 1G . 

If protoxide of silver be treated with a hot aqueous solution of 
nitrococcussic acid, decomposition ensues, carbonic acid is evolved in 
large quantities, and the liquid contains a new acid, crystallizable in 
needles, which has not yet been farther investigated.—Nitrococcussic 
acid exhibits a great analogy to styplmic and picric acids. 

The mother-liquor, from which the carminic acid had been 
obtained, yielded, upon concentration, after the separation of the 
excess of protoxide of lead by hydrosulphuric acid, a white crystalline 
body, which was obtained in silky crystalline tufts by washing with 
cold water and repeated recrystallization from hot water with animal 
charcoal. This substance exhibits, according to Warren De La Hue, 
so much similarity to tyrosin which Liebig obtained by fusing 
casein with potassa, that he is inclined to consider these two bodies 
as identical. Liebig assigns to tyrosin the formula C lf> H 9 N 0 5 , 
which requires G0 - 4 per cent of carbon and 5 6 per cent of hydrogen. 
Warren De La llue proposes for the above-mentioned body the 
formula C 18 H n N 0 6 (not supported, however, by the determination 
of its atomic weight); this formula requires 59'7 per cent of carbon. 
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6*1 of hydrogen and 7*7of nitrogen; the mean of the analytical results 
are 59*4 6*3, 7*7. Farther examination of both bodies must decide 
whether they he in reality identical. Warren De La Rue 
convinced himself that this substance exists ready formed in 
cochineal. It is soluble in alkalies and acids, without entering into 
combination with them; nitric acid decomposes it easily, with the 
formation of new products. 

Comparative experiments on the dyeing power of cochineal reared 
in Algiers and the Mexican cochineal, have been instituted by 
Chevreul (1) 


Sugar, starch. Woody Fibre, Pectin, and their Correla¬ 
tives. Sugar. —Dubrunfaut(2) has made some investigations on 
the changes which cane-sugar undergoes during fermentation, and by 
which, previously to the formation of alcohol and carbonic acid, it is 
converted into a kind of sugar resembling grape-sugar. The results 
of his experiments led him to the folloAving conclusions. The meta¬ 
morphosed sugar, as likewise the analogous grape-sugar or fruit- 
syrup, is not chemically a simple variety of sugar; it docs not 
become grape-sugar ( glucose) by crystallization, only a certain 
quantity of grape-sugar being separated, and the property possessed 
by the residuary liquor of deflecting the plane of polarization towards 
the left is increased to an amount equal to the power possessed by the 
separated grape-sugar of deflecting in the inverse direction. By various 
methods the metamorphosed sugar can be converted into an amorphous' 
saccharine substance, possessing amongst other characteristics, a 
faculty of deflecting at a temperature of 14° towards’ the left, with a 
force treble that of the metamorphosed sugar at the same temperature. 
The phenomena exhibited by the vinous fermentation of metamor¬ 
phosed sugar likewise prove, that it is not chemically a simple sugar, 
inasmuch as the sugar which disappears at the commencement of the 
process is optically neutral, whilst the portion which disappears at 
the conclusion, namely the unerystallizable variety just mentioned, 
possesses a strong deflecting power towards the left. The same 
deportment is exhibited during lactic fermentation, the grape- 
sugar, however, which is contained in the metamorphosed sugar is 


(1) Compt. Rend. XXVI, 375. 

(2) Ann. Ch. Phys. [3] XXI, 169 ; J. Pr. Chcm. XLII, 418. 



97 


SUGAR, STARCH, WOODY FIBRE, PECTIN, &C. 

in this case the first which decomposes. At no time in the fermenta- s,, B ar - 
tion of mere mixtures of different kinds of sugar, is one sugar decom¬ 
posed exclusively before the other. 

Dubrunfaut(l) has farther stated, that the sugar produced from 
starch by the action of malt is by no means identical with grape- 
sugar. . The crystalline habitus, it is true, is the same in both kinds, 
but the former is somewhat less soluble in alcohol than the latter, 
aiul less liable to be altered by ebullition with water and alkaline 
liquids ; the optical deflecting pow ; er of the former is three times as 
great as that of the latter, and is not altered by the solution being 
allowed to stand for some time. The former variety of sugar is 
converted into grape-sugar when boiled for a sufficient time with 
dilute sulphuric acid; it is formed both by the action of acids and of 
nitrogenous substances on starch. The optical deflecting power of 
such quantities of grape-sugar kept in solution for a long period, of . 
grape-sugar freshly dissolved, of the saccharine substance just men¬ 
tioned, and of dextrin, as will afford by fermentation the same amount 
of alcohol, are in the ratio of 1 : 2 : 3 : 4. 

Mannite.— ltuspini(2) gives the following method for preparing 
mannite. Manna (an inferior kind may be advantageously employed) 
is dissolved in half its weight of rain-water, clarified with white of egg, 
and strained, while boiling-liot, through a flannel bag ; tlie resulting 
crystalline mass is converted into a paste, allowed to drain, and then 
pressed, the expressed liquor being concentrated and treated in the 
same way. The cake of mannite thus obtained is purified by mace¬ 
rating it with cold rain-water to a thick paste, allowing the liquor to 
run off and dissolving the pressed substance in six or seven times the 
quantity of hot water, treating with animal charcoal, and filtering 
whilst hot ; the evaporated filtrate is allowed to crystallize. 

ltcinscli(3) found large quantities of mannite in the so-called 
lioney-dcw on lime-leaves ; 100 parts of the same contained 53*5 
mannite, l(rO of grape-sugar, 9 2 of gum, 3 t of a viscid matter, 

0 0 of yellow extractive matter, 15:0 of water, 1*0 of insoluble 
constituents (loss 1*3). 

starch.— Sbier(l) has determined the amount of starch contained 
in several plants growing in British Guiana. Muyct(o) has comruu- 

(1) Ann. Ch. Phys. [3] XXI, 178 ; J. I’r. Chew. XLII, 425 ; Compt. Ucml.XXV. 308 
(in abstr.) 

(2) From tlie Mauualc Eelettieo dci Riiueili Nuovi. Bergamo, 1840, in Ann. Cli. 

Pharm. LXV, 203. • 

(3) Jalirb. IV. Pharm. XIV, 153. (4) J. Pharm. Trans. VII, 590. 

(5) J. Pharm. [3] XI, 81. 
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nicated some observations on the action of caustic alkalies on different 
specimens of starch, with the object of distinguishing the various 
kinds by the consistence, colour, transparency, &c., of the resulting 
mass. Respecting the starch of lichens, compare ‘ Cetraria istandica.’ 

Amidulin.— F. Schulzc(l) designates as amidulin a modification of 
starch, which is the connecting link between the true starch and 
inulin or dextrin; it is distinguished by being easily and entirely 
soluble in hot water, and is prepared by boiling a mixture of 
sulphuric acid, water, and starch, ebullition being interrupted as 
soon as the starch is dissolved. The acid whilst hot is neutralized 
with carbonate of lime, when flakes of amidulin separate after a short 
time. Its composition was found to agree with that of starch. 

inulin.— Bouchardat(2) has communicated the following state¬ 
ments concerning inulin. It deflects the plane of polarization 
towards the left; under the influence of acids, the deflecting power 
in the same direction is increased; dilute acids convert it in the cold 
as well as by the aid of heat (without the disengagement or absorp¬ 
tion of gas) into* a new kind of sugar, which deflects the plane of 
polarization at least three times more towards the left than does 
cane-sugar metamorphosed (by ferment ?). The deflecting power of 
this sugar is diminished by an increase of temperature, but according 
to a law differing from that of cane-sugar. Unwashed yeast causes 
inulin to ferment, while washed yeast is without action, the acid 
necessary for the conversion of inulin into sugar being wanted. 
Diastase does not change the deflecting power of inulin. The juiee 
of the tubers of dahlias contains nearly 12 per cent of inulin, which 
is converted into a less soluble modification, even on the exclusion 
of the air; pure cold water dissolves scarcely 2 per cent of inulin. 

«um.— Itic*gel(3) found the precipitate produced by basic acetate 
of lead in a solution of gum arabie to contain from 37*9 to 38*1 per 
cent of protoxide of lead, agreeing pretty closely with the statement 
of Mulder regarding the composition of this compound (PbO, 
C 12 II 10 O 10 ), but not with the result obtained by Peligot (2 PbO, 

C 12 II g Oy). 

woody Fibre.—Poumarede and Figuier(4) have examined the 
woody fibre of various plants. They reduced the wood by means of a 
file to a fine powder, which they placed in contact with a solution of 
potassa for twenty-four hours ; it was then washed with water, with 


(1) J. Pr. Chem. XLIV, 178. 

(2) Compt. Rend. XXV, 274. 


(3) Arch. Pharm. [2] LV, 155. 

(4) Loc.cit. II. 100. 
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dilate hydrochloric acid and subsequently again with water; after 
having remained in a solution of common salt for some days, it was 
washed with a weak solution of potassa, with dilute hydrochloric acid, 
and with water, and finally, after drying, with alcohol and ether, when 
it was not blackened by concentrated sulphuric acid. Woody fibre 
from different sources, thus prepared and dried at 120°, they found 
to be composed of: 



Poplar. 

A 

Beech. 

Filtering 

paper. 

a. 

Bamboo 

bark. 

Cotton. 

A 

Flax. 

JL 

Carbon 43.53 

43-79 44-32 


43-87 43-84 


43-46 4.3 10 

13-92 4.3-33 

Hydrogen 6'25 

6-36 6-08 

6-22 

612 6 22 

6-11 

6-38 6-43 

601 0-41 

Oxygen 50-22 

49-85 49 GO 

49-93 

50-01 49-94 

50-28 

50 16 50-45 

50-07 50-26 


If woody fibre be steeped in concentrated sulphuric acid for no 
longer than half a minute, then washed with a large quantity of 
water, and afterwards immersed for a few seconds in water, to which 
a few drops of ammonia have been added, a membranous substance is 
formed, which Poumarede and Figuier have designated as pnptjrin, 
••lid which they ascertained to have the same composition as woody 
fibre (43'3 to -14'4 carbon, G'2 to G3 hydrogen, and 49'3 to ”»()• I 
oxygen). 

For the changes which cotton-fibre, sugar, mannite and other 
substances undergo when acted on by nitric acid or nitre-sulphuric 
acid, we refer to our Report on Technical Chemistry. 

Fremy(l) has published a very elaborate treatise on pectin and its 
correlatives as part of a comprehensive investigation on the ripening 
of fruit. 


(1) Ann. Ch. Phvs. [3] XXIV, 5; Ann. Ch. Pham. LXVII, 257 ; J. Fr. Chew. XI.V, 
385; Laurent'ami Gerhardt's Compt. Keiul. ties Trav. Chiiu. 1819,57 (in abstr.) 
Sonic earlier and shorter statements of the resulis arp to be found in the Compt. Kend. 
XXIV, 1046; J. Pharm. [3] XII, 13; Ann. Ch. Pharm. LX1Y, 383; J. Pr. Chem. 
XLil, IK.—The principal points of the researches preceding Fremy’s complete treatise 
on pectin, may be briefly mentioned here.—Soubeiran (J. Pharm. [3] XI, 417 ; J. Pr. 
Chem. XLI, 309) concluded from his researches that pectin is contained in fruits either 
partly in an undeveloped and soluble state, or in the form of compounds which are decom¬ 
posable by acids. In support of his opinion he adduced the following facts: that tl.o juice 
of fruits before maturation contains no pectin in solution, which may, however, lie ex raeted 
from the pulpy part by boiling with acidified water ; but that the juice of ripi fruits 
contains pcetin in solution, which is likewise present to a very considerable ex ent in 
the pulp, from which part can he extracted in the cold by acidified water, part inly on 
ebullition. According to the first supposition, the insoluble cellular tissue is gri dually 
converted into soluble pectin ; this is eft'ieted cither slowly by the process of matura¬ 
tion, or rapidly but partially by boiling with water, or more completely by the aid of 
acids. According to the second hypothesis, pectin is contained in the fruits in the form 
of a lime-compound; but it cannot lie well understood wliv, iu the unripe fruits, 
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Pectose.— A substance insoluble in water, alcohol and ether, which 
Fremy calls pectosc, is found as an almost constant associate of 
cellulose in the tissue of plants, and chiefly in the pulp of unripe 
fruits and certain roots, as carrots, turnips and others. On account 
of its insolubility, it cannot be separated from the cellulose in an 
unchanged form, and in consequence of the perfect transparency of 
both bodies, no decided difference is exhibited by microscopic inves¬ 
tigation. Pectosc is, however, chemically characterized and mate¬ 
rially distinguished from cellulose by its being converted into pectin 
when subjected to the simultaneous action of heat and dilute 
acids (with exception of acetic acid); this character decidedly docs 
not belong to cellulose. The conversion of pectose into pectin does 
not take place in the cold, even if this substance be treated with 
concentrated hydrochloric acid. The hardness of unripe fruits and 
roots is caused by the presence of pectosc, which likewise occasions 
the hardening produced by ebullition with lime-water, the lime 
entering into combination with this substance. Pectosc is ultimately 
transformed into pectin by the boiling or ripening of fruits. 

Pectin.—Prom what has been stated, pectin exists ready formed 
only in ripe fruits, in which it is produced by the action of 
malic and citric acids on pectose. Not a trace of pectin can be 
detected in the juice expressed from the pulp of an unripe apple, but 
on boiling the juice for some seconds with the pulp, pectin imme¬ 
diately appears, and is indicated by the liquid becoming viscid. When 
produced in this way, it is, however, obtained only with great difficulty 
in a state of purity; when precipitated from an aqueous solution by 
means of alcohol, it often contains dextrin, malute of liuic> an albu- 


acirts, do not separate it from this compound, wnv boiling water lakes up some pectin 
from it, and why acids eliVct a complete solution only on the application of heat. 
Daudrimont (J. I’liarfn. [3] XII, 21) on the contrary, is of opinion that pectin 
precipitates the lime in fruits only by surfacc-attraction, without entering into a true 
chemical combination with it ; this view would remove the difficulties raised by Sotibeiran 
against what we have called above the second supposition.—1‘oumarcde and I'iguier 
(Conipt. I tend. XXIII, 918; XXV, 17; J. f’hami. [3] XI, 458; XII, 81; Ann. Ch. 
Pharrn. LX1V, 387; J. I*r. Chem. XLII, 25; Report. Pharrn. [2] XLVII, 344, likewise 
believe that pectin acts in plants less by chemical attraction towards inorganic sub¬ 
stances than by its absorptive properties ; in the “ normal” condition they state that it 
may contain above 8 per cent of inorganic substances, which are present in it in a 
peculiar “ physiological” state ; according to their opinion, pectin is only finely divided 
cellular tissue, and has the same composition as woody fibre (an assertion which is, 
however, contradicted by their own experiments). They deny the existence of peclic 
acid, and state that what hitherto has been taken for it is only pectin, to which some 
hydrochloric acid adheres.—Fremy (J. Pharrn. [3] XII, 174; J. Pr. Chem. XLII, 
428) has giv en a review of these statements. 
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minous substance, a compound of pcctic acid with ammoniacal salts, 
and, if sulphuric or oxalic acids have been employed in its prepara-* 
tion, true compounds of pectin with these acids.—On this account. 
Fro my considers the following method to be the only one by which 
pectin can be obtained pure. From the juice of ripe pears, expressed 
in the cold, and filtered, the lime is to be separated by means of oxalic 
acid, and the albunynous substance by the aid of concentrated 
tannic acid. From this liquid pectin is now precipitated by means 
of alcohol; it separates in long threads, which after being washed 
with alcohol, are to be dissolved in water and again precipitated 
with alcohol. This is to be repeated three or four times, until 
the liquid is free from sugar and oxalic acid; hot water must be 
avoided in these operations. If the pectin be pure, it will be 
precipitated from its solutions so thoroughly by baryta-water, that 
not a trace of organic matter can be found in the filtrate. Pectin 
thus prepared is soluble in water, uncrystallizable and prccipitable 
by alcohol, as a jelly from dilute, and in long threads from con- 
centrnted solutions. Its solution is neutral. It is precipitated by 
neutral acetate of lead only, when, as is generally the case, parupcctiu 
is mixed with it ; basic acetate of lead produces an abundant 
precipitate. 

If it be treated with alkalies or alkaline earths, salts of pectic acid 
are immediately formed, from which the insoluble acid is separated 
on the addition of stronger acids. Under the iutlucncc of a peculiar 
ferment, pectase, it is converted into a gelatinous'acid, pectosic acid; 
acids convert it into metapcctic acid. According to Freniv, it has 
the following composition : 
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384 

40-07 

/ 

i. 

39-71 

ir. 

39 51 

in. 

40-51 

48 

5-08 

5-4!) 

5-55 

5-17 

512 

54-25 

54-80 

54-91 

53-99 

944 

10000 

10000 

10000 

10000 


Pectin prepared by other methods, and more particularly that 
obtained from carrots by means of dilute acids, very often forms a 
jelly with water, whilst a solution of pure pectin is mucilaginous. In 
the former case it is mixed with a compound of pectic acid with 
ammoniacal salts, from which it cannot be separated. We shall 
return to this when speaking of pcctic acid. 

Pnraitcctin.—The .aqueous solution of pectin, by being boiled for 
some hours, loses its mucilaginous nature and is converted into 


Poelin. 
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Pa tiu’ ec " Parapectin which is distinguished from pectin by being precipitated 
•by neutral acetate of lead. ' Dried at 100° it has, according to 
Fremy, the same composition as pectin; at 140° it loses 2 eq. of 
water, which may be partly or entirely replaced by protoxide 
of lead. 

Metapectin.—Parapectin by being boiled with dilute acids, is 
converted pretty rapidly into metapectin , which possesses a decidedly 
acid character. It reddens litmus, is soluble in water, uncrystal- 
lizable, insoluble in alcohol, and yields by being brought in contact 
with bases, salts of pectic acid. It precipitates chloride of barium, 
whereby it is distinguished from pectin and parapectin. It is 
isomeric with these substances, and loses, like the latter, 2 eq. of 
water at 140", which may be replaced by 2 eq. of the protoxides of 
lead and barium. The composition of metapectin is : 



Theory. 


Experiment. 
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Dried at 140° 

-> 

In the lead-compound. 




i. 

n. 

Cf.i 

41 48 

41-85 

41-42 

4217 
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4-97 

5-58 

500 

5-44 

Oo: 

53*55 

52-57 

52-98 

52-44 
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100-00 

100-00 

100-00 


The formula 2 PbO, C fil O fi2 requires 191* per cent of protoxide 
of lead; experiment gave 190 and 20*9 per cent. The baryta- 
compound gave 14*0 and 15*0 per cent of baryta; the theoretical 
value of the formula 2 BaO, C ci II w O c2 , is 14*1 per cent. Meta¬ 
pectin yields with acids, compounds which are soluble in water and 
prccipitable by alcohol. 

It is well known that in grapes we find a ferment together with 
sugar, in bitter almonds Synaptasc together with amygdalin, and in 
the malt diastase together with starch; in the same manner we 
find that a body is present in all plant-tissues containing pectose, 
which exerts a particular action upon pectose, and which in every 
respect may be compared with diastase or synaptase; Fremy has, 
therefore, called this body pectase. It is the ferment of these 
gelatinous substances, and effects the conversion of the pectose 
into two gelatinous acids, insoluble in water, namely pectosic 
and pectic acids. This conversion, pectic fermentation, like lactic 
fermentation, proceeds, in the absence of air, without disengagement 
of gas, and at a temperature of 30°. Pcctasc occurs in the organism 
of plants in the soluble and in the insoluble state. In carrots and 
beet-root it is contained in the soluble form; their juice induces pectic 
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fermentation. The juice of apples and of other acidulous fruits has 
no action on pectin; pectase in these fruits is in the insoluble modi¬ 
fication, and remains in the insoluble part of the pulp; for if the 
pulp of an unripe apple be introduced into a solution of pectin, the 
latter will in a short time become gelatinous, on account of the 
formation of the acids just mentioned. Pectase may be prepared by 
precipitating the juice of fresh carrots with alcohol. It then becomes 
insoluble in water without losing its efficacy; it is decomposed in 
water after some days, with formation of a mould and the loss of its 
property as a pcctic ferment; the same change takes place on 
continuous ebullition. 

l'ectosic Acid. —If pectase be added to a solution of pectin, the 
formation of a jelly ensues and pcctosic acid is formed. The action 
of dilute solutions of potassa, soda, ammonia, or carbonate of ammonia 
on pectin in the cold, gives rise to the formation of salts of pectosic 
acid. This acid is gelatinous, scarcely soluble in cold and insoluble 
in acidified water ; the solution in boiling water becomes gelatinous 
on cooling. Boiling water, as likewise an excess of the alkalies, or 
pectase convert it into pcctic acid. Its composition in 100 parts is: 


In the free state. In the lead-salt. 



192 

Theory. 

4148 

Expt. 

41-08 

l-*: 

192 

Theory. 

4314 

Expt. 

42-91 

11* 

23 

4-97 

5-25 

H 21 

21 

4-71 

5-18 

0 31 

248 

53-55 

5367 

o,, 

232 

5215 

51-91 

The formula 

463 

, of the lead-salt. 

2 PbO, C. 

445 

i2 H 2i 

0 29 , requires 


per cent of oxide; 32‘7 per cent was found. In pectosate of baryta 
= 2 BaO, C 32 H 21 0 29 , HO, from 24'1 to 24-7 per cent of baryta 
was found; 25’3 is required by the formula. 

i»ectic Acid. —According -to Frcmy, pectic acid is produced when 
a solution of pectin, in which pectase is suspended, is allowed to 
remain for some time at 30 °; the pectin is first converted into pec- 
tosie and then into pectic acid. Dilute solutions of caustic and 
carbonated alkalies, of lime-, baryta- and strontia-water convert 
pectin immediately into salts of pectic acid, from which the pectic 
acid can be separated by acids.—Pectic acid is insoluble in cold, 
and scarcely soluble in boiling water ; by continued ebullition it is 
converted into a new acid, which is soluble in water and deliquescent. 
Pectic acid, prepared according to the usual method, is invariably 
mixed with a nitrogenous substance, a fact which was observed by 


Metapec- 
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add. 


Mulder(l) previously to Fremy, and which renders all earlier analyses 
doubtful. According to Fremy, this acid can be obtained in a state of 
purity and perfectly white, by boiling the well-washed pulp of carrots 
with water slightly acidified with hydrochloric acid, and treating 
the filtered solution of pectin whilst boiling with an exact quantity 
of carbonate of soda, when pectatc of soda is formed ; from this salt 
the pcctic acid is separated by the addition of hydrochloric acid, and 
subsequently washed with water. An excess of carbonate of soda 
produces mctapectic acid, and an insufficient quantity of the same 
pcctosic acid, both of which are soluble in water. 

Salts of pectic acid with a definite amount of oxide can be pre¬ 
pared only with the greatest difficulty, as many salts, almost all 
the ammonia-salts of organic acids, and particularly the pectates, 
possess the faculty of dissolving considerable quantities of pectic acid. 
Pectatc of ammonia, with an excess of base, produces in a solution 
of acetate of lead, precipitates, in which the quantity of oxide varies 
between 34 and CO per cent, according to the amount of ammonia 
contained in the salt. Fremy obtained a baryta-salt, of constant 
composition, by treating a solution of pectin in the cold, with 
exclusion of air, with a great excess of barvta-water. At. first a 
precipitate of pectosate of baryta is formed, which soon passes into 
the pectatc; it must be rapidly washed and dried, first in vacuo, 
and then at 120°. The composition of pcctic acid was found 
to be : 
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I Ivdrate. 
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In the lead- and barium-salt. 
Theory. Expt. 

_A 

P(2 

192 

42-29 

41-35 

41-53 

41-30 

Pb 

192 

44 03 

43-91 

1I„ 

22 

4-84 

4-50 

4-75 

502 


20 

4-58 

4-87 

®3U 

210 

52-87 

54 09 

53-70 

53-68 


224 

51-39 

51-22 


454 

100-00 

100-00 
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100-00 
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100-00 


Fremy adopts the formula 2 MO, C 32 II 20 0 28 for the lead- and 
barium-salts. The analysis of the lead-compound gave 35 - 0, 33•] 
and 32*7 (calculated 33.8) per cent of protoxide of lead; that of the 
barium-compound 26*8, 26*4, 25*7 and 25*3 (calculated 26 0} per 
cent of baryta.—Fremy states that he obtained the same results with 
pcctic acid, prepared by different methods from carrots, turnips, 
apples, pears and gooseberries. 

Fremy explains the behaviour of pectic acid towards salts, 
(I) Scheik. Onderzoek. Ill, 17 j Berzelius’ Jalircsbcr. XXVI, 611. 
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(v. supra), in the following manner. If a liquid in which pectic acid 
is suspended be mixed with a small quantity of an alkaline salt, 
and especially with the ammonia-salt of citric, malic or oxalic acid, 
the pcctic acid will be immediately dissolved on the application of 
heat, while double salts are formed, which may easily be mistaken 
for pectin; these double compounds are soluble in water in the 
presence of an excess of the salt, but lose their solubility by repeated 
precipitation with alcohol. They have an acid reaction and dissolve 
in boiling water, the solutions becoming gelatinous on cooling. The 
same compounds can be formed during the preparation of pectin, 
when they will impart to it the faculty of gelatinizing. The well- 
washed pulp of carrots contains cellulose, pcctose, pectate of lime 
and other lime-salts, more particularly phosphate of lime and phos¬ 
phate of magnesia-ammonia. The acid employed in the preparation 
of pectin decomposes the pectate of lime, separates pectic acid, and 
induces moreover, by the decomposition of the lime- and magnesia-salts, 
the formation of ammonia-compounds, which cause the dissolution of 
the pectic acid, whereby, together with pectin, gelatinous substances 
enter into solution. The formation of these double salts may be avoided 
by digesting the pulp for twenty-four hours in cold water, strongly 
acidified with hydrochloric acid, which dissolves the lime- and the 
magnesia-salts, while the pcctose is not perceptibly changed; by now' 
washing the pulp with pure water, and then boiling it with water 
feebly acidified, pectin is obtained in a state of perfect purity. 

I’arapectic Achi.— By boiling pectic acid in'water for a long time, 
para pectic acid is formed ; the salts of pectic acid are likewise 
converted into parapectat.es when exposed to a temperature of 150°, 
or when boiled for some hours. Parapectic acid is not crystallizable, 
it has a decidedly acid reaction, and forms soluble salts with the 
alkalies; it is precipitated by an excess of baryta-water. It was 
analysed only in the lead-salt. We append two analyses of the salt, 
dried at various temperatures : 


I. 

The lead-salt dried at 110°. 

* 11. 

The lead-salt dried at 150°. 
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I'l7 

17 
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0* 
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Parapcctate of lead, when dried at 110°, has the formula 2PbO, 
(X.H 1I 15 0 21 , 2 HO, at 150° 2 PbO, C 2t II l5 0 21 ; (experiment 40 0, 
10'7, and 11-3 per cent of protoxide of lead; theory 405 per cent). 


Pectic 

add. 



106 


ORGANIC CHEMISTRY. 


Pa iftT tic —A. potassa-salt, prepared by neutralizing the acid with potassa and 
precipitating with alcohol, gave 23 per cent of potassa, the formula 
2 KO, H 15 0 21 requires 22 - 3 per cent. 

Metapectic Acid. —Metapectic acid is formed by allowing a solu¬ 
tion of pectin to remain for some days, by the action of strong 
acids on pectin, or of an excess of alkali on pectin, pectosic and 
pectic acids. Pectic acid, when left in an aqueous solution for from 
two to three months, will dissolve, being changed into metapectic 
acid, (a residue remaining, consists of albuminous substances, which 
arc almost always present); dilute acids or the application of heat 
effect the conversion in 36 hours, l’arapcctic acid in an aqueous 
solution is rapidly changed into metapectic acid. 

Metapectic acid is soluble in water, uncrystallizable, and forms 
soluble salts with all bases; it is precipitated only by the basic 
acetate of lead. Its solution soon becomes mouldy; when boiled for 
a long time, it yields acetic acid and a black substance, resembling 
ulinic acid. Both para- and metapectic acids (like sugar) decompose 
boiling solutions of the double tartrate of copper and potassa, but. 
neither exert any action on polarized light, nor ferment with yeast, 
which proves that they contain no sugar. Metapectic acid in the 
lead-salt dried at 160°, has the following composition : 
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Experiment. 
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48 

1404 

4377 

4300 

43-77 

H, 

5 

4-58 

4-38 

4-98 

4-38 

0 7 

50 

51-38 

51-85 
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It has the same percentage-composition as parapcctic acid, but its 
equivalent is three times less. By precipitation with basic acetate of 
lead, metapectic acid produces compounds, having the formula 
2 PbO, C H II. 0 7 (07'2 per cent of protoxide of lead), or 3 1’bO, 
C H 1I 5 0 7 (75-4 per cent) ; Fremy obtained from 07'5 to 08-8 and 
from 73'4 to 74 2 per cent of protoxide of lead. 

Metapectic acid exhibits in its composition a relation to malic 
acid, similar to that which is known to exist between several other 
organic acids ; for instance between chelidonic and meconic acids. 

Metapectic acid C s II 5 0 7 Chelidonic acid C M ll a 0, a 

Anhydrous malic acid C s 1J 4 () 8 Mcconic ucid C M 11 4 () 14 

Pyropectic Aciu.— If pectin or one of its derivatives be heated to 
200°, water and carbonic acid are given off, whilst a black acid, 
insoluble in water, is left behind, which Fremy calls pyropectic acid. 
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It is soluble in alkaline liquids, and forms brown amorphous salts. ^p~- 
Its composition was found to be : 



Theory. 

Experiment. 
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The equivalent of the acid was not determined; its formation is 
explained by the following equation : 

2 (C s H, 0.) = C„ H„ O,, + HO + 2 CO.. 

Frcmy gives the following synoptical table, exhibiting the compo¬ 
sition of the pectin-bodies and the lead-salts w hich he examined. 



Formula. 


Lead-compound. 

PbO in 
100 parts. 

Pectose 

— 


— 

_ 

Pectin 

s HO, C H H* 

o 56 

— 

— 

Parapeetin 

8 HO, C M 1I 4U 

o« 

7 HO, PbO, C M H iu 0 6R 

10-6 

Metapectin 

8 HO, C,„ H. 10 

o„ 

6 HO, 2 PbO, C„ II 4U 0 5fl 

19-4 

Pectosic acid 

3 HO, C. J2 11^ 

0; s 

IIO, 2 PbO, (V H w () <N 

334 

Pectic acid 

2 HO.'Cjb 11^ 

o.< 

2 PbO, C 3 „ H.,„ 0„ 3 

338 

Parapectic acid 

2 ho, a, li,, 


2 PbO, h I 6 o. n 

40-5 

Metapectic acid 

2 HO, C s H f> 

O, 

2 PbO, C 9 H s 0 7 

G7'2 

All the bodies derived from pectin possess an acid character, which 


becomes more and more decided in proportion as the equivalent 
diminishes. The series commences w ith neutral pectin and termi¬ 
nates with a strong acid. All the members of this group are isomeric 
or differ from one another only by the elements of water; in this 
respect they resemble starch and woody fibre, which in their decom¬ 
positions, particularly under < he influence of fermentative processes, 
pass through a series of isomeric conditions, giving ultimately rise to 
the formation of lactic acid, which is likewise isomeric with starch. 

On carefully examining FremyVbeautiful investigation, we readily 
perceive that the conception of such relations existing between the 
pectin-bodies, which is certainly not far from the truth, has influenced 
the interpretation of his analytical results to a greater extent than is 
generally admissible in chemical researches of another nature; but 
he justly remarks, that the analysis of uncrystallizable bodies which 
are so easily transformed into each other, by the action of bases, 
acids, and even water, present difficulties which must excuse the 
discrepancies of theory and experiment. 

Frcmy is decidedly opposed to the view of pectin being isomeric 
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tteaSd. woody fibre. The faculty possessed by pectin whilst in the 

presence of pectase in close vessels, of passing through all the phases 
of the pectin-bodies down to metapectic acid, without the forma¬ 
tion of other products, certainly shows that the sole agent in these 
metamorphoses are water or its elements, excluding the action of free 
oxygen, as Chodnew had inferred from his researches. Ere my was 
unable to detect the formation of any sugar; if it actually occurred, 
he is inclined to attribute it to the presence of starch, which is often 
found in impure pectin. 

Ripening of Fruits.— According to Fremy, the metamorphoses 
which the pectin-bodies undergo during the process of ripening, are 
exactly the same as those produced, in his researches, by acids, by 
w T ater, by alkalies, or by pcctase. Unripe fruits contain no pectin, 
but pcctosc, the latter is converted into pectin and parapcctin, as the 
fruit gradually ripening loses its hardness, by the action of the acids 
present; if the fruit be over-ripe, even the latter two have disap¬ 
peared, having, by the aid of the pectase, been transformed into 
metapectic acid, which combines with potassa or with lime. Beet¬ 
root and cane-sugar-molasses likewise contain metapectic acid. This 
acid ultimately induces, like other organic acids, the conversion of 
starch into sugar.—By boiling fruits, the formation of pectin pro¬ 
ceeds in the same manner as in the process of maturation, the 
presence of acids being a necessary condition; the formation of a 
jelly, which occurs after some time, arises from the transformation of 
the'pectin into pectic or pcctosic acids, which is induced by the 
presence of pectase, or it is due to the solution of pectic acid in the 
salts of organic acids. The juice of gooseberries sometimes rapidly 
gelatinizes when mixed with the juice of raspberries; the latter is 
rich in pectase, which converts the pectin of the former into gela¬ 
tinous pectosic acid. 

Ulmln-llke Substance. —A black, ulmili-like substance, which 
floated on the surface of Loch Dochart, in Scotland, after an earth¬ 
quake, and which was probably decayed turf, was, found by 
Gregory(l) to consist of 76‘7 carbon, 4-7 hydrogen, and 18*6 per 
cent oxygen, a very insignificant quantity of ash, and only traces of 
nitrogen. 


(1) Ann. Ch. Pharni. LX1, 3G5. 
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peculiar Vegetal Substances.— Lebourdais(l) in a treatise * ec,,i '°f 
on the constituents of plants (jmneipes immediats), proposes to use, sl *"* ea 
for the preparation of these bodies, the property possessed by ani¬ 
mal charcoal (which had been observed by various other chemists— 
AYarington, Weppen, &c.), of precipitating the bitter substances 
and the other principles of plants from their solution. The aqueous 
solution of the plant is to be boiled with bone-black freed from all its 
salts by hydrochloric acid, until the liquor has become colourless 
and is no longer of a bitter taste ; the charcoal is then to be washed 
with water, and after drying, extracted with boiling alcohol. The 
latter extracts the bitter principle or the organic base, which remains 
in a pure state after the evaporation of the alcohol. The aqueous 
extract of plants, before treatment with animal charcoal, may also 
be freed by lead-salts from such substances as arc precipitable by 
these reagents. 

Lebourdais states, that he has prepared in this way colourless 
syrupy ilicin, scillitin, arniein and colocynthin; some others, as 
ui^hulinc, columbine, &c., were obtained in a crystallized state. 
Although these researches, as would appear from their description, 
have not been conducted with that amount of circumspection which 
would entitle them to entire confidence, still they show that this 
deportment of animal charcoal, when used as a decolourizing agent, 
deserves more attention than has hitherto been paid to it. 

Gentianin. —Baumcrt(2) has subjected gentianin to a new investi¬ 
gation. In order to obtain it pure, he tried to avail himself of its 
property of being precipitated only by the basic acetate of lead, and 
not by the neutral acetate; he was, however, unsuccessful, which 
induced him to return to the method indicated by Leconte(3). 20 lbs. 
of dry gentian-root yielded scarcely 1 drachm of pure gentianin. He 
found pure gentianin, freed from all bitter principles, and crystallized 
in delicate, pale-yellow needles, to be tasteless; it dissolves at 16° in 
3630 times its weight of water, more easily in ether, and most readily 
in boiling alcohol. In the alkalies it dissolves easily, with a golden- 
yellow colour. When heated to 200° it loses its lustre and becomes 
brown, without, however, parting with water; between 300° and 400° 
it partly sublimes, whilst the greatest portion remains behind/ as a 


(1) Ann. Ch. Phys. [3] XXIV, 58; J. Cliim. Med. [3] V, 4 ; J. Pr. Chem. XLV, 
303 ; Ann. Cli. Phann. LXVII, 251. 

(2) Ann. Ch. Pliarm. LXIl, 10G; Rcpert. Phann. [2] XLVII, 225; J. Phann. [3] 
XIII, 5V. 

(3) Ann. Ch. Pharui. XXIII, 370; Berzelius’ Jahrcsbcr. XYIII, 392. 
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charred mass. Its composition was found to be represented by tbe 
formula C u H B O f ,. Its compounds with soda crystallize in golden- 
yellow needles, with or without water of crystallization; (in the 
former case they effloresce in the air; their water of crystallization 
is evolved at 100°). These compounds have an alkaline reaction, 
and arc readily decomposed by acids, even by carbonic acid, and 
likewise by much water, or the continued action of alcohol. Prom 
a solution which was prepared by boiling gentianin with carbonate 
of soda in alcohol of 90 per cent, until saturation, a compound 
crystallized, having the composition NaO, 3 C u H 5 0 5 . Another 
compound, NaO, 2 C u II B O s -f8 HO, was obtained by dissolving 
the previous one in alcohol, adding an aqueous solution of car¬ 
bonate of soda without separating any gentianin, evaporating, 
exhausting the residue with boiling absolute alcohol, and crys¬ 
tallizing; the same salt was prepared by dissolving gentianin in 
caustic soda, evaporating, and exhausting the residue with abso¬ 
lute alcohol. Lastly crystals of the composition NaO, C C,, H. O- 
+ HO were formed by mixing an alcoholic solution of gentiahin 
with aqueous carbonate of soda, without separating any gentianin, 
evaporating and exhausting the residue with alcohol.—The com¬ 
pounds with potassa agree in all their general characters with 
those of the soda-salts. A compound KO, 4 C l4 11 5 0 5 + 3 1IO 
was formed by proceeding in exactly the same way as in the 
preparation of the last-mentioned soda-salt. The liquid obtained by 
boiling caustic potassa and gentianin with alcohol of 90 per cent, 
deposits a compound 2 KO, 5 C u H. 0 5 + 16 IIO, while KO, 
2 C 14 Il 5 0 5 -f 5 110 crystallizes from the mother-liquox'. An alco¬ 
holic solution of gentianin affords, with baryta-water, an orange- 
coloured llocculent precipitate, which when moist, readily absorbs 
the carbonic acid from the atmosphere; when rapidly washed and 
dried in vacuo or over sulphuric acid and caustic lime, it has the 
composition HaO, C u Il 5 0 5 .—Acetate of the protoxide of lead does 
not precipitate the alcoholic solution of gentianin, but on the addition 
of a few drops of ammonia to the mixture, or by precipitation with 
basic acetate of lead, an orange-coloured flocculent precipitate is 
obtained, of a composition varying according to the method adopted 
and the quantity of the substance employed; a compound 2 PbO, 
C„ H 5 o 6 w r as obtained by precipitating an alcoholic solution of 
gentianin, to which a few drops of ammonia had been added, by 
acetate of protoxide of lead, a portion of gentianin still remaining in 
solution.—Gentianin, when treated with anhydrous sulphuric acid 
(evolution of heat being carefully avoided) yields an olive-green 
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fluid, from which it can be again precipitated by carbonate of baryta; GeDtlM,in - 
in concentrated sulphuric acid it dissolves with a yellow colour and is 
reprecipitated without change from this solution on addition of 
water; it is not altered by treatment with dilute sulphuric acid, even 
at the boiling temperature.—Nitric acid, of spec. grav. l - 43, dissolves 
it with a dark-green colour, on the addition of water, nitrogentianin 
is separated as a green powder; in order to obtain this compound in 
a pure state, the water has to be added cautiously, the liquid being 
constantly agitated; when dried in vacuo, this substance has the 
composition C u H, (N0 4 ) 0 6 4- HO; the water goes off at 100°. 

On addition of ammonia, nitrogentianin is coloured cherry-red, 

1 cq. of the latter absorbs 2 eq. of ammonia-gas. Gcntianin is 
dissolved by a more dilute nitric acid with a yellow colour, and repre- 
cipitated by water. Fuming nitric acid attacks this substance very 
violently; if evolution of heat be carefully avoided and the gcntianin 
be added gradually, a red liquid is obtained, from which a pale-yellow 
powder is precipitated by water; this precipitate is composed of micro- 
ec'ip’e prisms and amorphous particles, which latter may be removed 
by continued washing with cold water; the analysis of two distinct 
preparations (dried at 100") gave 42-7 and 41’5 per cent of carbon and 
2‘4 and 1‘8 hydrogen.—When chlorine-gas is passed into aif alcoholic 
solution of gcntianin, pale-yellow flakes, containing chlorine are pro¬ 
duced after some time.—Gentianin, when distilled with bichromate 
of potassa and sulphuric acid, yields a large quantity of carbonic 
acid and a feebly acid distillate, in which formic and acetic acids 
may be detected, the latter, however, with difficulty. Bau inert is 
of opinion that gentianin would be grouped most appropriately 
with colouring matters, although it is not possessed of various 
properties generally belonging to the latter, such as ready oxidability, 
deportment with chlorine, &c. 

santonin(1), which had been formerly studied by the younger 
Trommsdorff(2), has been again investigated by Heldt(3). It 
crystallizes from an alcoholic solution in nacreous prisms belonging 
to the rhombic system; from the ethereal solution it is deposited 
in rhombic tables. The composition of the crystallized santonin 


(1) Cerutti obtained from 21bs. of wormwood-seed -Joz. of santonin (Arch. Pharm. 

[2] LII, 148).—An adulteration of commercial santonin witli strychnine has been 
observed by Walz (Jahrb. Pr. Pharm. XV, 96). 

(2) Ann. Ch. Pharm. XI, 190; Berzelius’ JahrcBber. XV, 329. 

(3) Ann. Ch. Pharm. LX1II, 10; J. Pr. Chcrn. XLILI, 186; Chem. Gaz. 1848, 53; 
J. Pharm. [3] XIII, 65. 
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santonin. wa8 found to agree with the formula C^, H J8 0 6 , representing the 
same atomic constitution (C a H 5 0) which Liebig, Ettling and 
Laubenhcimcr had derived from their researches for the 'fused 
substance; santonin dissolved- in a boiling' solution of potassa 
and slowly precipitated by acetic acid, has the same composition. 
The latter exhibits the peculiar property of yielding, on fusion, 
an amorphous, gummy mass, which, when warmed to from 40" to 
50°, or exposed to the vapours of alcohol or ether, passes over into 
the crystalline state. Subjected to the influence of light the crystals 
of santonin turn yellow, and decrepitate; Hcldt has examined the 
position of the surfaces in which this splitting takes places; they are 
not planes; he found this modification of santonin to have the same 
composition as the crystallized substance. 

The combinations of santonin with bases are decomposed by boil¬ 
ing their solutions, santonin being separated; they are not affected 
by exposure to solar irradiation, nor by the carbonic acid of the 
atmosphere. The soluble combinations are prepared by digesting 
the bases, or their carbonates, with an alcoholic solution of santonin ; 
the difficultly soluble salt by precipitating santonin-potassa, or 
santonin-soda, with a salt of ‘the respective base. Ou digesting 
the bases*with alcohol and santonin, the liquid assumes a carmine 
colour, which disappears again after some time; this colouration docs 
not occur in the absence of alcohol. The same carmine colouration 
is observed, on heating the dry bases with santonin to the fusiilg- 
point of the latter; the red combination of santonin with potassa or 
soda, prepared in the dry way, ou addition of water, becomes white 
after some time; lleldt believes the l’cd colouration to be invariably 
due to the formation of an anhydrous santonin-compound.—San¬ 
tonin-soda is prepared by digesting carbonate of soda with an 
alcoholic solution of santonin, until the liquid becomes colourless, 
evaporating the latter at 30", exhausting the. residue with absolute 
alcohol, and evaporating the filtrate; thus obtained il forms thin, 
felt-like masses of needles, the solution of which, in the smallest 
quantity of water, yields, by spontaneous evaporation, tolerably large 

transparent, rhombic crystals (aoP.ooPoo.Poo; ooP:ooP = about 

141° ; P qo : P oo , in the brachydiagonal principal section = about 
102°); they contain NaO, C 30 H )8 0 (t + 8 HO (7 HO escape at 100“; 
at a higher temperature also the last equiv. of water escapes, and a 
carmine-red compound is formed, which absorbs moisture with 
avidity, becoming white again thereby).—Santonin-potassa, prepared 
in the same manner, could be obtained only as a gummy uncrystal- 
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lizablc mass. Santonin cannot be made to combine with ammonia, 
cither in the dry or moist way.—By digesting hydrate of lime with 
an alcoholic solution of santonin, until the red colour of the liquid 
disappears, filtering, evaporating the filtrate at 30", exhausting the 
residue with water of 30 u , and evaporating the solution at that 
temperature, santonin-lime is obtained as a white mass of silky 
lustre, having the formula CaO, C 3() II 18 O c + HO, when dried at 100°. 
—Santonin-baryta, prepared in the same manner, has, when dried 
at 100°, the composition BaO, C ao H 18 O n + 2 IIO.—On addition of 
santonin to a solution of neutral acetate of protoxide .of lead, a white 
precipitate was obtained, which, dried at 120", was found to contain 
an amount of protoxide of lead, corresponding to the formula PbO, 
C., fl I[ 18 O 0 ; by mixing a boiling alcoholic solution of santonin with 
a hot aqueous solution of neutral acetate of lead, filtering, and 
maintaining the filtrate for some time at from 30° to 40', a lead- 
compound, containing 33'G to 33 8 per cent of protoxide of lead, 
was obtained, which deposited in wart-like groups of needles. 

rVytstnls of santonin suspended in water, when subjected to the 
action of chlorine-gas, become covered with an opaque white crust. 
The result of, the action of chlorine on a hot alcoholic solution of 
santonin is a yellowish-red oily substance, changing to a yellowish- 
red resin on evaporation of the alcohol and cooling. Santonin, in 
a state of fusion, yields, with chlorine-gas, hydrochloric acid, and a 
brown resin. If santonin be dissolved in warm hydrochloric acid, 
with addition of a little alcohol, and small crystals of chlorate of 
potassa be added to the warm solution, which is continually stirred, 
a white amorphous mass is separated, which, washed with cold water, 
aud dissolved in absolute alcohol (the application of heat gives rise 
to the formation of an orange-red resin) yields, on spontaneous 
evaporation, white, lustrous, delicate prisms, containing, when dried 
at 100’, Cj,,, H i 6 C1 2 O 0 . This compound is fusible, and yields, when 
digested with potassa and alcohol, an orange-red solution, which, 
neutralized with sulphuric acid and evaporated, leaves a residue from 
which alcohol extracts an orange-red rosin; on exposure to solar 
irradiatidb, this solution becomes rcik and then dark-brown, even in 
an atmosphere of hydrogen.-—Iodine has no action on an alcoholic 
solution of santonin when heated; on exposing to heat dry iodine 
and santonin, until the latter fuses, hydriodic acid is evolved, and a 
dark-coloured mass remains, which yields, with alcohol, a eherry-red 
solution, becoming light-green on addition of alkalies.— Dry san¬ 
tonin is decomposed by bromine, with separation of carbon, and 
evolution of hydrobroniic acid; santonin, moistened with water, or 
VOL. II. I 
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dissolved in hot alcohol, is converted by bromine into an orange-red 
resin. If bromine be added, drop by drop, to a very dilute alcoholic 
solution of santonin, which is kept cool, and the liquid allowed to 
evaporate spontaneously, small, white, wavellitc-likc, irregular prisms 
of a bromine-compound are deposited, which arc insoluble in water, 
but are soluble in hot alcohol and ether; they fuse, and become of a 
fire-yellow colour when exposed to solar irradiation, with liberation of 
hydrobromic acid.— Santonin yields, by continued digestion with 
concentrated hydrochloric acid, yellow, oily drops, solidifying to a 
red-brown resin; the production of sugar can be traced in this 
reaction. Sulphuric or phosphoric acid likewise yields, with santonin, 
a resinous substance.—The ultimate product of the action of con¬ 
centrated nitric acid on santonin, is an acid which exhibits the 
reactions of succinic acid ; hydrocyanic acid being simultaneously 
formed.—On heating santonin with binoxide of lead, until the 
former fuses, a violent reaction ensues, attended by the disengage¬ 
ment of heat and light, while a yellow vapour of a pungent odour 
distils over, which condenses to a mixture of an orange-red resin 
and santonin. 

Ilcldt classes santonin among the resins, and communicates his 
views respecting the formation of these latter substances (vide, II. 
p. 55). 

Lepagc(l ) has made some communications 1 ’especting a peculiar 
substance in the bark of the beech-tree (Far/us syhatica ), and 
Gerdiug(2) on a substance in the fresh herb of (Enanihe jislulosa. 
The statements of both are so incomplete, as to admit of no definite 
report. 

AKparitRin.—Piria has made a more detailed communication(3) 
of his researches on asparagin, which had been partly published at a 
former period(4). Having allowed 10 kilogrammes of vetches to ger¬ 
minate in a dark place, he cut off the plants when they had reached 
a height of 00 centimetres, concentrated the expressed juice, sepa¬ 
rated the solution, by filtration, from tlie albumin that deposited, 
and purified the asparagin that crystallized from the concentrated 
filtrate by rccrystallization and treatment with animal charAml. lie 
thus obtained 150 grms. of pure asparagin. He obtained an equal 

(1) J. Chim. Mod. [3] III, 513; J. Pliarm. [3] XU, 181. 

(2) J. I’r. Client. XL1V, 175. 

(3) Compt. Rend., 1G Sept hr., 1841; Berzelius’.Tahresber. XXV, 714; XXVI, 708. 

(4) Ann. Ch. Phys. [3] XXII, 1G0; J. Pr. Chem, XLIV, 71; Ann. Ch. Phann. 
LXVIII, 343 (in abstr.) 



PECULIAR VEGETAL SUBSTANCES. 


115 


amount, of this substance from green vetch-plants which grew exposed 
to the light. He could not detect a trace of it in the seeds themselves. 
On examining the vetches when they commence to bloom, and during 
the formation of fruit, he once obtained .an amount of asparagin 
too small to estimate, another time none at all.—Piria confirms 
the formula C 8 H 10 N 2 O s , of crystallized asparagin, but found that 
this substance contains, in addition to the two cquivs. of water 
expelled by desiccation at 120", a third equiv., which is replaceable 
by bases. Asparagin is possessed, according to Piria, of acid pro¬ 
perties sufficiently powerful to redden litmus, and to expel acetic 
acid from its combination with protoxide of copper. A compound of 
protoxide of copper is obtained by heating both substances with 
a small amount of water, or by adding a hot saturated solution of 
asparagin to a solution of acetate of copper, likewise hot and con¬ 
centrated. In both cases a beautifully ultramarine-blue precipitate, 
CuO, C M II- N 2 0-, is deposited, almost insoluble in cold, slightly 
soluble in boiling water, but dissolving readily in acids and in 
smnmnia; it may be exposed to 120" without losing water, but 
is decomposed at a higher temperature, with evolution of ammonia; 
by treatment with hydrosulphuric acid, it may be reconverted into 
crystalline asparagin.—A solution of pure asparagin is not altered by 
standing for some time; a solution of the impure and coloured 
crystals, however, undergoes a kind of fermentation, the liquid 
becomes slightly alkaline, and evolves the odour of putrid animal 
matter, while the asparagin gradually disappears, and is replaced in 
the liquid by ammonia and succinic acid. In this metamorphosis 
crystallized asparagin assimilates 2 cquivs. of hydrogen (2 [NII 4 O, 
0| Ho 0 3 ] = C 8 H 10 N 2 O s -f 2 II); a solution of pure asparagin, 
after addition of vetch-juice, undergoes the same decomposition(l). 
—Piria repeated the observation made previously, that asparagin, 
when boiled with pure hydrochloric acid, or with nitric acid, free 
from hyponitric acid, is converted into ammonia aud aspartic acid, 
the formula of which, C 8 II- N () 8 , he confirmed(2). lie contradicts, 
however, the statement that aspartic acid, on confinuous ebullition 


(1) An assimilation of hydrogen has not, as yet, been observed in any fermentative 
process. Piria does not state what becomes of the oxygen of the water. We may here 
rceal the fact that asparagin (C„ II ln N..O s ) contains the elements of succinic acid 
(C 4 It,tartaric acid (C, lt,().), and ammonia (2 NIL,) ; the fermentation of tartaric 
acid is well known. 

(2) Laurent (Ann. Ch. Phvs. [3] XXIII, 113; J. Pr. Chom. XLV, 170) is inclined 
to consider aspartic acid (C„ Il 7 N 0„1, not as a hibasie acid (2 lit). C K N 0 (i ), but 
as a monobasic acid (HO, C„1I S N O-). 

i 2 


Asparagin. 
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with concentrated hydrochloric acid, yields a new very soluble acid. 
He finds that hydrochloric acid pertinaciously adheres to aspartic 
acid, which thus becomes deliquescent. By precipitating a solution 
of aspartic acid with acetate of lead, l’iria once obtained white, 
brilliant, needle-shaped prisms of a double-salt of aspartate, and 
nitrate of lead (PbO, IIO, C 8 II. N O 0 + PbO, NO-), slightly soluble 
in cold, and decomposed by boiling water; he did not succeed in 
reproducing this compound.—Nitric acid, containing hyponitric acid, 
converts both asparagin and aspartic acid into malic acid, nitrogen 
being disengaged. Asparagin and aspartic acid may be considered 
as the aniidogen-compounds of malic acid; asparagin is neutral malatc 
of ammonia minus 2 oquivs. of water (C 8 I1 H N 2 O,. = 2 N Il 4 O, 
C* II, 0 8 — 4 IIO), aspartic acid bimalatc of ammonia minus 2 cquivs. 
of water (C s 1L N 0 8 =N H, O, 116, C s II 4 0 H — 2 H O). Pin a has 
also found that other amides, when subjected to the action of 
hyponitric acid, evolve nitrogen, the acid being reproduced, whose 
ammonia-salt had given rise to the formation of the amide.—If 
asparagin be fused with potassa, it disengages ammonia, and sub¬ 
sequently hydrogen, while acetic and oxalic acids are formed. 

Dessaignes and Chautard(l) have found asparagin also in the 
shoots of peas, beans, lentils, and kidney-beans, which had been grown 
in a cellar; 9 litres of juice from the shoots of the pea gave S3 grins., 
2,53 litres of juice from the bean-shoots 33 gnus., and 1*35 litres 
of juice from the kidney-bean-shoots 7' f grins, of pure asparagin. 
They likewise confirmed the formula II, 0 N, O h , adopted for 
asparagin in the crystallized state. 7 25 litres of the sap of vetches 
grown in the soil, gave 07 grms., and 3 litres of sap from vetches, 
which struck root in moist hemp, 27 grms. of asparagin; the sap of 
the roots of the latter was likewise rich in asparagin, but none was 
discovered in the cotyledons. In the shoots which dahlia-tubers had 
put forth in a cellar, and even in the tubers themselves, asparagin was 
likewise found; it was also met with in the shoots of the marsli-mallow, 
which were grown in the dark ; none, however, was found in potato- 
shoots under similar circumstances. A boiling solution of asparagin 
dissolves protoxide of silver; by spontaneous evaporation of the solution 
over sulphuric acid in the dark, fungiform crystalline aggregates are 
produced, which become rapidly black in reflected, and brownish- 
yellow in transmitted light; when dried in vacuo , their composition 
was found to be expressed by AgO*C 8 II 7 N 2 0 5 . 

(1) J. Pharm. [3] XIII, 245; J. Pr. Chcrn. XLV, 50; Ann. Ch. Pham. LXVIIF, 
349 (in ahstr.) 



PECULIAR VEGETAL SUBSTANCES. 


117 


On ebullition, asparagin slowly expels the acetic acid from an A, i mr *e ia - 
aqueous solution of acetate of protoxide of lead; on evaporating the 
liquid over sulphuric acid, a gummy mass remains behind, which is 
difficult to dry at 100°.—Protoxide of mercury readily dissolves in a 
hot solution of asparagin. The concentrated liquid yields a white 
precipitate on addition of water; on evaporation it dries up to a 
gummy mass, and appears to be decomposed at 100°.—From a solu¬ 
tion of protoxide of zinc in a boiling solution of asparagin white 
leafy crystals arc deposited on cooling, which do not lose water, 
when dried at 100°, and whose composition is represented by 
ZnO, C s II 7 N 2 0 5 .—Asparagin and nitrate of protoxide of silver 
dissolved together in water in the relative proportions of C 8 II 1() N 2 
and 2 (AgO, N0 5 ) yield, on the cooling of the solution, small crystals 
whose silver-percentage agrees with the formula C s 1I S N 2 O fi + 

2 (AgO, NO-). T5y proceeding in a similar manner with nitrate of 
protoxide of lead, only a gummy mass was obtained.—Definite com¬ 
pounds of asparagin with sulphuric or hydrochloric acid could not be 
pvndn**orl. A crystalline compound with oxalic acid is stated to be 
obtained by dissolving the crystallized acid and asparagin in the 
relative proportions by weight of 2 (3 HO, C 2 0 3 ) and C s 1I 10 X 2 0„, 
and slowly evaporating the solution, when an aggregate of small 
crystals of the formula C b II S N 2 0 (i + 2 (110, C 2 () 3 ) is deposited. 
Dcssaignes and Chautard prefer for the latter compound 
the formula (J, 11, N 0 :i + 110, C 2 0 :1 ; in general they are of 
opinion that the equivalent of dried asparagin is expressed by 
C 4 H ( N 0 3 . In addition, they mention that chlorine readily changes 
asparagin even in diffused light, and that binoxide of lead decomposes 
it on ebullition with evolution of ammonia, but without giving rise to 
the formation of aspartic acid. 

AiiiyprUailn.—Wbhler(l) has investigated the action of acids, espe¬ 
cially of hydrochloric acid, upon amygdalin. Tin's compound 
(C 10 1I 27 N 0 22 ) from the metamorphosis which it undergoes when 
treated with cmulsiu, may be considered as a conjugate compound 
of bitter-almond oil, hydrocyanic acid and sugar (C„, H 2 ~ N — 

C u II (i 0 2 + lIC 2 N + 2 C 12 11, 0 0 Itl ), but likewise as consisting of a 
cyanogen-compound, C U I1-, C 2 N, and 2 equivs. of gum (2 C 12 IlnO,,), 
in which latter case the transference of 2 equivs. of water from the 
gum to the former compouud might induce the formation of sugar, 
hydrocyanic acid and bitter-almond oil. The action of acids upon 


(1) Ann. Ch. Phnrm. l.XYt, 1138; J. Pi. Chou. XLIV, 382; I'harin. Centr. 1818. 
Instil. 1818, 2«»8. 
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An un. d “ amygdalin agrees with both modes of viewing it; for under the 
influence of these agents it is converted into formobcnzoic acid and 
an ulmin-body, while the whole of the nitrogen is separated in the 
form of an ammonia-salt. We may assume that cither the sugar or 
the gum induces the formation of the ulmin-body, while the formic 
acid arising from the hydrocyanic acid unites with bitter-almond oil to 
produce formobcnzoic acid. Wohler has examined chiefly the action 
of hydrochloric acid, but has no doubt that all strong acids will be 
found to comport themselves in a similar manner. A solution of 
amygdalin in fuming hydrochloric acid assumes a yellow and subse¬ 
quently a brown colour; on application of heat a large quantity of a 
dark-brown ulmin-body separates in the form of powder. The filtrate 
of the latter yields a dark-brown syrupy residue, containing formo- 
benzoic acid which may be extracted with ether, humic acid, and 
chloride of ammonium. If on evaporation of the acid liquid the 
temperature rises above 100", a portion of the formobcnzoic acid 
undergoes a peculiar change ; it becomes amorphous, it still dissolves 
in a small quantity of water, but is, on addition of a larger amount 
of water, again precipitated from this solution as a heavy, yellow, 
inodorous oil.—lly passing hydrochloric acid gas into a pasty mixture 
of amygdalin and alcohol, the former is gradually dissolved without 
separating again on cooling; in this process no ulmin-body is formed, 
the liquid assuming only a feebly-brown colour. After some days 
chloride of ammonium is deposited, and an addition of a large amount 
of ether causes the separation of an acid aqueous liquid, containing 
the whole of the chloride of ammonium, but no sugar. The ethereal 
liquid leaves, on evaporation, a brown syrup which Wohler con¬ 
siders to be amygdalic ether, produced by the sugar or gum contained 
in amygdalin combining with the formobcnzoic acid produced, with¬ 
out being converted into the ulrnin-body; for, amygdalic acid may be 
considered as a compound of bitter-almond oil, formic acid, and sugar, 
HO, C. M II 2C 0 24 =C U H ( . 0 2 + C 2 I10 s +2 C 12 IIjo 0 1() . Amygdalic 
ether is heavier than water and dissolves in water in considerable 
quantity, especially on application of heat, which, however, induces 
decomposition; it has a bitter and somewhat astringent taste, and 
can be only slightly volatilized without decomposition. 


Vegetal Chemistry. Absorption of Inorganic Substances.— 

Chevallier(l) has communicated several observations respecting the 


(1) J. Chirn. Mod. [3] IV, 602. 
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absorption of inorganic substances by plants. Pepper-wort ( Le - 
pidium sativum) was planted in earth, watered either with an aqueous 
solution of tartar-einetic, blue-vitriol, or sugar of lead; antimony, 
copper, lead were found respectively in the stalks of the plants, but 
only copper or lead in the seeds. He found lead in plants grown in a 
white-lead manufactory, and he likewise confirmed the observation 
that chloride of sodium is absorbed by plants. 

Lassaigne(l) has described some experiments, according to which 
it appears, that wheat planted in quartz-sand thrives more luxuriantly 
when watered with water containing in solution (comp. I. p. 225), 
carbonic acid and phosphate of lime, than when pure water only is 
employed. 

The action of arsenious acid upon plants has been investigated by 
Cliatin(2). He states, that this acid is to a certain extent absorbed 
by plants, and that, if they arc not destroyed by the influence of the 
poison, it is, at a later period, again ejected by the roots. He has 
examined the conditions which favour cither the action of the poison 
or its secretion ; we mention here only that the action of the poison 
on the various hinds of plants exhibited a remarkable difference, 
phancrogamia dying earlier than the cryptogamia, and the dicotyle¬ 
dons sooner than the monocotyledons.—Filhol(3) has confirmed the 
statements of Chat in ; and he has, moreover, minutely investigated 
the unequal distribution of the arsenic absorbed throughout the 
various parts of plants; he finds that arsenic acid, employed in the 
same proportion and in an equal state of dilution, has a more 
poisonous action upon plants than is exhibited by arsenious acid. 

E. Gris(-t) observes that chlorotic plants, Qucrcus coccinea , Quer- 
cus phellus, Castanca americana , &c., arc sustained by watering 
with, or immersion in, a solution of sulphate of protoxide of iron 
(from 1 to 8 grins, in the litre). 

iteaction of the Sap of Plants.— Gaudicliaud(5) has stated that 
the sap of all plants is found to have an acid reaction. On the other 
hand, Paycn(6) has observed that an accurate insight into this 
subject can only be attained by investigating the fluids contained in 
the various parts or organs, or even those occurring in the individual 
cells; in the various organs of a plant the sap is found to present an 
acid, a neutral, or an alkaline reaction, lie reminds us of the fact, 


(1) 3. Chim. Mod. [3] IV, 531. 

(2) Ann. Cli. I’liys. [3] XX1H, 105; .1. Pi. Ciiom. XLV, 122. 

(3) .1. I'liarm. [3] XIV, 101. (51 I hid. XXVI, 057- 

(I) Comj.t. Rciul. XXV, 270. (0) Ibid. XXVII, 1. 
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which he has communicated elsewhere(l), concerning the leaves of 
the plants belonging to several groups of the family Urticece. Some 
cells of these leaves, having from 10 to 20 times the size of those 
which surround them, contain concretions of carbonate of lime and 
a neutral or feebly alkaline sap, while that which is contained in the 
adjoining cells has an acid reaction. The vesicles with which the 
leaves and stalks of Mesembrianthemum crystallinum are covered, 
contain a liquid of an alkaline reaction, while the sap of the entire 
interior formation is acid.—In reply, Gaudichaud(S) now considers 
the predominating acid reaction as belonging to the essential sap of 
plants; he also supposes that certain milky juices are neutral, 
although the plants from which they are derived, have an acid 
reaction. 

Milky juice of l.actuca Yirosa.—By exhausting lactucarium (the 
dried juice of Lactuca virosa) with boiling alcohol Lenoir(3) had 
obtained a crystalline substance, which he had designated lactucone, 
and whose composition he had found to be expressed by C 40 II .., O,.. 
—AValz( l) expresses the opinion that Lenoir’s lactucone is nothing 
but the body formerly described by him under the name of “ lettuce- 
fat.”—Lactucarium has been again investigated under the direction 
of Wackcnroder, by Thiemc, Ituickoldt, and especially by II. 
Ludwig, and comprehensive statements respecting this substance 
have been published by the lattcr(5).—B uickoldt found in lactucarium 
a peculiar compound, to which he assigned the name lactucerin, and 
which Ludwig, by a more accurate investigation, proved to be iden¬ 
tical with lactucone.—Ludwig considers the bitter principle of lactu¬ 
carium to be an acid, and proposes to term it lactucic acid. For the 
preparation of this body equal weights of pulverized lactucarium and 
dilute sulphuric acid are rubbed together; five times its weight of 
alcohol, of 8f per cent, is then added, the solution filtered, and the 
filtrate agitated with caustic lime; the filtrate from the lime is 
decolourized with animal charcoal and evaporated, the residue heated 
to ebullition with a large amount of water, and the aqueous solution 
thus obtained again decolourized by animal charcoal; on evaporation, 
a mixture of lactucic acid and the crystalline body, described by 
Aubergicr(6) under the name of lactucin , remains behind. From 

(1) Rccucil des Momoircs des Savants Elrangers, IX, 77. 

(2) Corapt. Read. XXVII, 3. 

(3) Ann. Ch. Pliarm. L1X, 83; Berzelius’ Jaliresber. XXVII, 483. 

(4) Jalirb. Pr. Pliarm. XIV, 25. 

(5) Arch. I*liami. [2] L, 1. 129. 

(6) Quesncvillc’s Revue Scicntifiquc, XI, 98 ; Berzelius’ Jahresber.'XXIV, 522. 
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the solution in boiling water tlxe lactucin separates on cooling, and 
the mother-liquor yields on evaporation impure lactucic acid. This 
substance forms a bright-yellow amorphous mass, becoming crystal¬ 
line after long standing; its colourless aqueous solution assumes a 
wine-red colour, when mixed with an alkali; on ebullition with 
sulphate of copper and excess of soda, it reduces the hydrated pro¬ 
toxide to the state of suboxide.—Ludwig considers the constituents 
of German lactucarium to be 44• 4 to 53’5 per cent of lactucone; a 
soft resin; about 4 per cent of a readily fusible waxy body ; lactucin, 
on which its action mainly depends, and which, on ebullition with 
sulphate of copper and soda-solution, likewise effects a reduction of 
the oxide to the state of suboxide; lactucic acid;. about 1 per cent of 
oxalic acid; a non-volatile, non-bittcr acid, reducing protoxide of 
silver, and a volatile acid of an odour resembling that of valerian, 
both occurring in very trifling proportions; nearly 7 per cent of 
albumin; at least 2 per cent of mannitc; a non-bitter, neutral, un- 
fermentablc substance, crystallizing in rhombic pyramids, and occur¬ 
ring only in trifling quantity; and lastly, 3 to 0 per cent of ash, 
which contains potassa, soda, sesquioxide of manganese, sesquioxide 
of iron, and a trifling quantity of lime. —In lactucarium, dried at 
100°, which was prepared from fresh Lactuca virosa, cultivated near 
Jena, Ludwig found: 


Lactucone. 

Readily fusible, waxy body. 

Vegetal fibre, with a substance swelling up in ammonia, 
and insoluble in water, alcohol, and ether 

Albumin coloured slightly grey ..... 
A very bitter extract, soluble in water and in spirit of 
wine, of a spec. grav. 0-830 (at 23") 

An aqueous extract, insoluble in spirit of wine, of a spec. 

grav. 0-830 . 

Lactucone bold in tlic aqueous solution by means of tlie 
other substances .. 


42-64 

3-UU 

2-00 


48-63 per cent of con. 
stituents, insoluble in 
water. 


6-98 


27-68 

14-96 


31-37 per cent of con¬ 
stituents, soluble in 
water. 


1-75 J 


Buchner Sen.(l) has given a synopsis of the chemical and phar¬ 
macological facts which arc known respecting the Lactuca. 

Influence of Water upon Germination. —Cap(2) has communicated 
his views respecting the influence of water upon the process of 
germination; they contain nothing new, and do not require a 
special report. 


Milky 
juice of 
Lactuca 
virosa. 


(1) Repert. Pliarm. [2] XLVII, 19. 

(2) Compt. Rend. XXVI, 635; J. Pliarm. [3] XIV, 107 ; J. Pr. Cheat. XLV, 250. 
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Radix 

Meu. 


Radix Mcu. —Reinsch, who had previously(l) investigated Radix 
Meu, has now (2) found that it contains mannite; he states, 
moreover, that the resin of this root forms a crystalline compound 
■with potassa; that by treatment with absolute alcohol and hydro¬ 
chloric acid gas it yields an ethereal substance, and that it is converted 
by distillation into a very volatile, yellowish oil. 

Rnddish.root. —Thornton J. Herapath(3) has found the roots of 
raddish (Raphanus salivus) to be composed, in 100 parts, of: 


Water. 

95*974 

Woody fibre .... 

1*702 

Nitrogenous substance with 1 2 3 4 
some starch . . • 

► 0*204 

Albumin . 

0*091 

Extractive matter . 

0*226 

Gum. 

0*430 

Sugar ..... 

0*114 

Red colouring matter 

0*177 


Fatty oil.0*040 

Sinapin ?.0*004 

Earthy phosphates and carbonates 1 „ 
with some sulphate of lime J ' 
Acetate of potassa and soda . 0*022 

Nitrate of potassu and soda . 0*517 

Chloride of sodium and chloride 1 o*41 fj 
of potassium . . . j 


Distribution of Starch and Siiffar lit Various Roots. —Paycn(d) 
has investigated the distribution of starch through the various parts 
of the root of Dioscorea alula; he has determined, moreover, the 
composition : 1. of the entire root in the fresh state; 2. of the cen¬ 
tral portion of the root; and 3. of the lower extremity; the two latter 
in the dry state : 




1 . 

2. 

3. 

Water. 

, 

. 79*04 

__ 

■ 

Non-nitrogcnous organic constituents 

. 

. 17*33 

85*01 

74*50 

Nitrogenous organic constituents 

. 

1*93 

9* 19 

10 41 

Inorganic constituents . 

• 

M0 

5*50 

9*00 


He has likewise made some researches respecting the seat of the 
secretion of starch and vegetal mucilage in the tubers of Orchis 
pahnata and lutifofia( 5); and also respecting the distribution of 
sugar and other proximate constituents in the beet-root(6). These 
investigations being foreign to the special object of this report, 
we refrain from entering into details. Uarrcsvvil'and Michclot 
have likewise made a series of experiments upon the amount of sugar 
in the beet-root, of which, however, only short abstracts(7) have as 
yet been published, containing no minute statements respecting the 
individual results. 


(1) Jalirb. I’r. Pharm. II, 388. 

(2) Ibid. XIV, 388. 

(3) Cbem. Gaz. 1847, 279. 

(4) Compt. Rend. XXV, 147, 182. 


(5) Compt. Ucud. XXV, 380. 

(6) Ibid. XXIV, 909, 985. 

(7) Ibid. XXV, 202. 
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Keu-beet.— L. Meier(l) communicates an investigation of the Red * beeL 
red-beet {Beta vulgaris), and finds its constituents to be fat, resin, 
cane-sugar, uncrystallizable sugar, dextrin, lactic acid, erythrobetic 
acid, gum, inulin (?), pectic acid, butyric acid (?), woody- fibre, a 
nitrogenous substance soluble in alcohol, chloi’ide of calcium, sul¬ 
phate of magnesia, sulphate of lime, carbonate of soda, carbonate of 
lime, phosphate of lime, phosphate of magnesia, sesquioxide of iron, 
and silicic acid.—Meier designates as erythrobetic acid a very un¬ 
stable acid, which is obtained by precipitating the aqueous extract of 
the dried root with acetate of protoxide of lead, exhausting the preci¬ 
pitate with boiling water, and decomposing it by means of oxalic 
acid and alcohol, at a temperature not exceeding 60°, evaporating the 
liquid at from 40° to 50", and treating the red coloured residue with 
alcohol, which dissolves xantliobctic acid, and leaves erythrobetic 
acid behind; it is soluble in water, the solution yields, on slow 
evaporation, indistinct, spcar-lilct: crystals, which deliquesce in thfi 
air, with a brown colouration: this acid gives, with acetate of pro- 
tev’d? of lead, a red precipitate, in whose decomposition with hydro- 
sulphuric acid, the erythrobetic ‘acid itself is decomposed.—Meier 
terms wanthobetic acid an acid which is obtained in somewhat 
larger quantity by exhausting, with cold water, the roots dried at 
a pretty high temperature, precipitating the extract with acetate of 
lead, and repeatedly treating the precipitate with boiling water. By 
adding alcohol of 80 per cent, and dilute sulphuric acid, and evapo¬ 
rating, the precipitate is decomposed, and a brown residue left, which 
is treated with cold alcohol. On evaporating the alcoholic solution 
to dryness xantliobctic acid remains as an amorphous reddish-yellow 
mass, attracting moisture from the atmosphere, and dissolving only 
with difficulty in ether, but more readily in alcohol and water. The 
solution of this acid assumes a rose-red eolour by the action of the 
alkalies, with which it forms crystallizable salts; with acetate of 
protoxide of lead it produces a yellowish-brown precipitate.— 
Buchner, Sen.(2) has described several reactions of the juice of' 
the beet; he finds it to contain, moreover, malic acid, nitrate of 
potassa, and an ammonia-salt. 

csualacuin-wowil. —Ricgcl(3) has given a synopsis of his own 
observations, with those of others, upon the wood and resin of 
guaiacum; he considers the constituents of the wood to be resin. 


O') Rcpcrt. Phann. [2] XJ.V, 1, 157. 
(3) Jalirh. Pr. Phanii. XIV, 213. 


(2) Ibid. XI.V, 175. 
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Gualacum- 

wood. 


guaiacin, mucilaginous extractive matter (gum ?), a peculiar acid 
(guaiacic acid), potassa, soda, lime, chlorine, and sulphuric acid. 

((ulna-baric.— Several chemical investigations of quina-barks have 
been published: of the red or dark Para-Quina by Winckler(l); 
of a bark, erroneously designated King’s-Quina, by lleichel(2); and 
of Yellow-Quina by Gullicrmond(3). 

Senna-leaves. —Bley and Dicsel(l) found senna-leaves to con¬ 
tain no ethereal oil; the leaves of various kinds gave from 11 to 
12 per cent of ash, consisting of phosphate and carbonate of lime, 
chloride of potassium, traces of soda, and silicic acid; the leaves, 
in addition to woody fibre, contain a yellow, resinous substance, 
designated by Bley and Diesel clirysoretin, a brown resin, a brown 
extractive matter (Lassaigne and Fenculle’s catliartin), pectin, 
gummy extractive matter, chlorophyll, and some fat. 

Pollen. —By exhausting, with water, alcohol, and ether, the pollen 
of the red and white lily (Lilium bulbiferum and candidum), Thorn¬ 
ton J. Hcrapath(o) obtained a lemon-yellow residue, which he 
terms pollenin. This substance is dissolved, without change, in 
cold nitric acid, and separated again on addition of water; on 
ebullition it is decomposed, without, however, forming either oxalic 
or picric acid. The pollen of the lily contains no starch; a peculiar 
colouring matter is met with in the red lily, which is not found in 
the white species. In the pollen of Cactus speciusissimus the interior 
of the pollen-grains appears to be formed of starch. The amount of 
pollenin in 100 parts of pollen was found to be, in Lilium bulbiferum 
43 - 0, in Lilium candidum 36*9, in Cactus speciosissimus 4GG. 

Lycopodium.— Ducom(6) found in the lycopodium from 02*27 to 
04*80 per cent of carbon, 8*73 to 8*80 of hydrogen, 0*18 of nitrogen, 
and from 20*22 to 22*78 of oxygen. Ether removes from it a fatty 
acid, in which were found from 07*54- to 08*45 per cent of carbon, 
and from 9*43 to 9*99 of hydrogen. 

Berries of Vltls sylvcstrls. —In the berries of the wild vine (Vitis 
sylvestris) ltiegel(7) finds chlorophyll, resin, red colouring matter, 
pectin, gum, grape-sugar, malic acid, tartaric acid, citric acid, and 
small quantities of lime and potassa. 

Fruit of Euonymus Europteus.— In the seed-capsules of the fruit of 


(1) Repert. Pliarra. [2] XLVI, 341. (3) J. Pharm. [3] XI, 437. 

(2) Arch. Pharm. [2] LI1I, 288. (4) Arch. Pharm. [2] LV, 257. 

(5) Chcm. Soc. Qu. J. I. 1. 

(G) From Itccucil, etc. (comp. II. p. 3), Avril 1847, 05 in J. Pharm. [3] XII, 132. 
(7) Arch. Pharm. [2j LV, 150. 
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Euonymus Europeans Grundner(l) found gummy extractive matter, F ^* m °' g 
grape-sugar, resin, soft resin, cerin, tannic acid, extractive colouring E»rop«ua. 
matter, together with potassa, lime, and magnesia, in the form of 
citrates, hydrochlorates and sulphates. The orange coloured arillus 
was found to contain a very large quantity of a fatty oil of a similar 
colour; the rose-red seed-envelope contains a considerable amount of 
tannic acid and gum, as well as potassa, lime, and magnesia, in com¬ 
bination with hydrochloric and sulphuric acids; in the seed, lastly, 
he found 28’1 per cent of fatty oil, and 3-9 of resin, as well as bitter 
extractive matter, emulsin, sugar, and gum, together with potassa, 
lime, and magnesia, in the form of tartrates, hydrochlorates, and 
sulphates. 

Gourd. —By way of comparison with the ordinary gourd (A), 
Braconnot(2) has examined a kind imported from the Island of 
Corfu(B), which is recommended under the name of ami des pauvres. 

The ordinary gourd-fruit has been investigated also by Zenneck(3); 
we give his results under C. 



A. 

B. 


C. 

Water. 

93-48 

93-40 

Water 

. 89-50 

Albumin. 

0-39 

0-26 

(ielutic acid 

. 016 

Orange-rod fat 

0-06 

004 

Starch, containing sugar 

. 1-32 

Animal matter with sugar . 

1-10 

0-77 

Sugar 

. 4-83 

Mucilaginous matter, insoluble in 

j- 2-90 

204 

Yellow colouring matter 

. 009 

alcohol. 

Fibre 

. 1-39 

Woody fibre .... 

1-32 

0-93 

Soluble ash-constituents 

. 0-91 

Phosphate of lime 

0-12 

0-09 

Insoluble „ ,, 

. 0-67 

„ „ potassa . 

Malatc of lime .... 

0-06 

0-57 

0-04 

0-43 

Loss 

. 0-93 



Ammonia-salts, chloride of potas¬ 
sium, and sulphate of potassa . 

j-traces. 

— 


10000 


10000 

10000 




llorsc-rlicstnut; Removal of Its Bitter Principle.— Even before the 
commencement of the present century chemists have endeavoured to 
render the horse-chestnut edible, by the removal of the bitter prin¬ 
ciple which so closely adheres to its starch. The method communi¬ 
cated at that time by Bon and Parmcntier, namely, of extracting 
the bitter with an alkaline liquid, has been frequently employed(4). 
In Prance lime was used for this purpose; Bachmann, in his pam¬ 
phlet, “ Ueber die Benutzung der Rosskastanien und Eicheln,” 
recommends potassa; Hedenus, in a similar treatise, containing 


(1) Report. Pharm. [2] XLVII, 315. 

• (2) Ann. Ch. Phys. [3] XX, 357; J. Pr. Chem. XLI, 468. 

(3) Jahrb. Pr. Pharm. XIV, 316. 

(4) Sclilofsbergcr in Ding]. Pol. J. CXI, 77. 
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chestnut , the results of some experiments undertaken by order of the Govern- 
r iubttter* f men t of Saxony, advises the employment of ammonia.—Recently, 
principle, this old process has been rediscovered in Prance, by Flandin, 
where it has occasioned great sensation ; in the place of the alkaline 
substances mentioned Flandin employs soda. The shelled and 
powdered chestnut-fruit is to be kneaded with from ^ to of 
its weight of soda, and then exhausted with water; the green coloured 
water employed in washing, deposits brilliant-white starch, of pure 
flavour, and which may be employed as an admixture ( 4 ) to wheaten- 
flour(l). Belloc stated, at a later period, that pure water alone acts 
in the same manner as water containing soda in solution, whereupon 
Flandin rejoined, that it is not only the bitter, but also an acrid 
taste, arising from an acid resin, that has to be removed, for which 
purpose soda only answers.(2) 

ftfercurlails annua.—Incidentally to another investigation, Buch¬ 
ner, Sen.(3) has made some communications respecting the con¬ 
stituents of Mercurialis annua. 

Cetraria isiandlca.—Knop and Sehncdcrmann, in continuing 
their earlier investigations of the lichens, especially of the Cetraria 
islandica( l), have now examined the constituents of the latter plant 
generally(5). In the entire lichen, dried at 120°, they found 43*6 
per cent of carbon and 5*8 of hydrogen, 0*5 of nitrogen, 49*1 of 
oxygen, and 10 of ash; 100 parts of the latter containing from 
40 0 to 43• 7 of silicic acid, 20*3 of potassa, 2 3 of soda, 5*8 of lime, 
8 3 of magnesia, G*9 of sesquioxide of iron, 7*2 of sesquioxide of 
manganese, and G*5 of phosphate of sesquioxide of iron. In 100 
parts of lichen are contained about 70*0 of lichen-starch, 1G*7 of 
lichen-cellulose, 2 0 of cetraric acid, 0*9 of a fat, lielicstcric acid and 
another body, 8*0 of sugar, gum, extract (?) and fumaric acid, a nitro¬ 
genous body, and less than 0*001 of bchulmic acid and thalloclxlorc. 
—The cellulose, which only with difficulty could be obtained pure, 
and never colourless, by alternately exhausting the lichen with 
hydrochloric acid and a mixture of ammonia and spirit of wine, they 
found to have a composition agreeing with the formula C 2t 1I 21 0 21 . 
Lichen-starch assumes a blue colour with iodine-water, but loses this 
property when dissolved, by ebullition, in water; its composition is 

(1) Compl. Read. XXVII, 349, 391 ; Dingl. Pol. J. CX, 319 ; Moiiit. Industr. 1818, 
No. 1282 and 1285. 

(2) Compl. Rend. XXVIII, 83, 138; Dingl. Pol. J. CXI, 400. 

(3) Rcpert. Pharm. [2] XLYI, 183. 

(4) Ann. Ch. Pharm. LV, 144 ; Berzelius’ Jaliresber. XXVI, 535. 

(5) J. Pr. Chem. XL, 385. 
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expressed by C 0 H s 0 5 . Liehulmic acid, C 30 H ls 0 13 , is formed by 
the oxidation of the cetraratcs. Knop and Scbncdcrmann have 
ascertained by what solvents the various constituents may be removed 
from the plant, and in what manner they are altered by atmospheric 
influences. 

Conferva?. —Mitschcrlich(l) has investigated the development 
and composition of the Conferva glomerata; we adduce here only 
the chemical results. The plant consists of cells, which arc covered 
with a continuous membrane (epidermis), and filled with a gelatinous 
substance. The walls of the cells are formed of cellulose, which, on 
addition of iodine (of a solution of iodine in iodide of potassium, or 
iodide of sodium), assumes a brown colour, changing to blue by 
subsequent treatment with sulphuric acid,—previously to the cel¬ 
lulose being dissolved by the acid. The substance composing the 
epidermis differs from cellulose; it resembles the cellular substance 
of yeast more than anything else. The gelatinous contents of the 
cells is of a green colour, from the presence of a minute quantity of 
chlorophyll ; it assumes a brown colour on addition of iodine. Con¬ 
ferva?, developed under circumstauces which precluded the access of 
dust, when dried at 130°, were found to contain 45'70 per cent of 
carbon, 5-83 of hydrogen, 5'GO of nitrogen, 30-G0 of oxygen, and 
12‘27 of ash • the latter containing 01G sulphate of potassa, 0-03 
chloride of potassium, 1-33 phosphate of lime, 2*14 carbonate of 
lime, 002 carbonate of magnesia, 042 alumina, and 7’35 sand 
and silicic acid. 

For the composition and development of plants, as well as for the 
composition of the ashes of plants, we refer also to our Report on 
Agricultural Chemistry; on “ Ripening of Fruits,” comp. II. p. 108. 

Proportion of Sulphur anil Phosphorus In Plants.— II. C. Sor~ 
by(2) has made a series of experiments upon the amount of sulphur 
and phosphorus contained in agricultural produce, which, as is well 
known, docs not admit of being calculated with any degree of 
certainty from the acids in the ash. lie boiled the vegetables with 
nitric acid until they were completely destroyed, and then filtered. 
Sorby does not, however, mention whether, in this process, chlorate 
of potassa was used, as proposed by Erdmann. After precipitating 
the filtrate with chloride of barium, and separating the sulphate of 
baryta, the liquid w r as mixed with a small quantity of acetate of lead, 
and then with a slight excess of caustic ammonia; the precipitate. 


(1) Berl. Acad. Bcr. 1847, Nov. 430; J. Pr. Cliem. XLIII, 158; Instit. 1848, 186. 

(2) Phil. Mag. [3] XXX, 330; Chcm. Soc. Mem. Ill, 281 ; Dingl. Pol. J. CV, 227 ; 
J. Pr. Chem. XLI, 141; Fharm. Cenlr. 1847, 567. 


Cetraria 

lalamiica. 
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of3phS? thus obtained, was washed, dried, and cautiously decomposed by heat 
“>hora« h °tn into a mixture of lead, protoxide, and phosphate of protoxide of lead ; 
plant*, this mixture, lastly, was dissolved in nitric acid, treated with am¬ 
monia, until a precipitate of the basic nitrate of lead was formed, 
and subsequently mixed with acetic acid, which left phosphate of 
protoxide of lead undissolved. The following numbers exhibit the 
amount of sulphur and phosphorus contained in 100 parts of sub¬ 
stance, dried at 100°(1). 



Proportion of: 


Proportion of: 

_jk_ 


r - 



t - 



Sul- 

Phos- 


Sol- 

Phos- 


plmr. 

jihorus. 


plmr. 

pliorus. 

Poa palustris and irivialis ; Fes- 



Straw from the above 

0-240 

0132 

tuca pratensh, Cynosurus 



Ear of wheat when ripe . 

0-090 

0-330 

crist atm .... 

0-105 

0-161 

Straw from the above 

0-213 

0-013 

Lolium perenne 

0-310 

0-183 

Red wheat .... 

0-070 

0-303 

Italian rve-grass 

0-320 

0-145 

Ditto, straw .... 

j 0-293 

0079 

Trifolium prat ease . 

0-107 1 0119 

White wheat from the same 

| 


Ditto 

0-087 

0-131 

field as the alwve red . 

0054 

0-300 

Trifolium repens (very fine kind) 

0-099 

0-183 

Ditto, *4 raw .... 

' 0-207 

0112 

„ „ (ordinary kind; 

0-151 

0-139 

Wheat (another sample) . 

• 0-051 

0-410 

Medicayo lupulina (very line) . 

0-130 

0-052 

Ditto, chaff .... 

i 0-091 

0 252 

Medicago saliva 

0 274 

0-040 

Verv tine barley (Ilnrdeum dis- 

1 


Ditto 

0152 

0-215 

lit:/turn ) .... 

OOf.G 

0-198 

Ditto 

0-293 

(K»f>3 

Ditto, straw .... 

0-390 

0-087 

Vicia saliva .... 

0178 

0-183 

Rather poor barley . 

0-010 

0-307 

Kidney potatoes (Solatium tube- 



Ditto, straw .... 

0191 

0-005 

roHum .... 

0-094 

0-213 

llarlev-jilant when in flower 

0-313 

0-23G 

Tops of ditto .... 

0-389 

0-357 

Oat-plaut (.-treua satira) when 

0-22(1 

0-191 

Fruit of ditto . . . ' . 

0-071 

0-597 

just coming into flower 



American potatoes . 

0-082 

0-212 

Ditto, in flower 

0-189 

0-189 

Tops of ditto .... 

0-200 

0-483 

Green oats .... 

0-125 

0-317 

Daucus carota, roots 

0-092 

0-255 

Straw of ditto 

0-329 

0128 

»> 1 ) tops . . 

0-715 

0-382 

lllack tartarian oats 

0-080 

0-381 

Beta altissima, roots 

0-058 

0-190 

Straw of ditto 

0-271 

0-110 

„ „ ' tops 

0-502 

0-293 

White oats .... 

0-090 

0-331 

Brassica rapa, roots 

0-351 

0-352 

Straw of ditto 

0101 

0-153 

Ditto 

0-421 

0-340 

White oats (another sample) 

0074 

0-382 


0-758 

0 300 

Straw of ditto 

0195 

0057 

Ditto, 

0-015 

0-380 

Rye-ears ( Secale cercale ) when 



Brass, oleracea (Swedish turnip) 

0-435 

0-172 

young .... 

0-073 

0 070 

ft »* tops . • 

0158 

0-250 

Straw of ditto 

0-099 

0153 

Brassica oleifera (rape) . 

0-448 

0-233 

Rye ..... 

0051 

0-100 

Brassica catnpestris (drum- 



I5can-]>lant (Vica fabu) in flower 

0-015 

0-258 

head cabbage) 

0-431 

0-207 

lleans ..... 

0 071 

0000 

Wheat-plant entire ( Triticum 



Ditto, straw- .... 

0-118 

0-233 

vulgate) when just gone out 



Peas ( Pisurn sativum) . 

0-158 

0-200 

of flower .... 

0151 

0-248 

Ditto, straw .... 

0-214 

0070 

Ditto .... 

0170 

0140 

Fine hops ( lfamulus lupulus) 

0-127 

0-574 

Ear of the wheat when the grain 



Iliad of ditto .... 

0-091 

0-138 

was formed, but still milky 

0075 

0-271 





(1) Compare Erdmann’s researches respecting the amount of sulphur contained in 
seeds (J. Pr. Cbem. XXXIX, 281). 
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proximate Constituents of the Animal Body, and Col¬ 
lateral Matters. Protein-Compounds In General. — It is well 
known that Mulder’s directions for preparing a substance contain¬ 
ing no sulphur, from albumin, by means of a potassa-solution (pro¬ 
tein), have been recently found incorrect. Fleitmann(l) has shown 
that it is not obtainable even by Mulder’s latest method, even if the 
hydrated teroxide of bismuth be employed; but that the resulting 
preparation contains 1-35 to 1*18 per cent of sulphur, which can 
neither be ascribed to an admixture of undecomposed albumin, nor 
to the presence of free sulphur, nor to a combination of so-called 
protein with sulphuric acid. Fleitmann found in the prepara¬ 
tion obtained from purified albumin, by continued digestion with 
potassa and hydrated teroxide of bismuth, by filtering and precipi¬ 
tating the filtmte by acetic acid, 53 8 to 51*1 per cent of carbon, 
71 to 7*3 hydrogen, and 15 9 to 16*2 nitrogen.—Muldcr(2), 
although the assumption and production o£„a protein without sul¬ 
phur was the starting point of the entire theory of protein-compounds, 
has since expressed the opinion that the question as to the existence 
of such a body need no longer be discussed; that sulphur and 
phosphorus arc contained in the protein-compounds, albumin, the 
hair, &c., in the shape of a (hypothetical) sulphamide, S X II,, and 
a (hypothetical) pliosphamide, 1’ N 1I 2 (3), and that an oxide of 
the (hypothetical) protein may likewise unite with these (hypothe¬ 
tical) amides, and form similar combinations. He considers that 
the desulphuration docs not imply a total removal of sulphur from 
the albumin, but a decomposition of the sulphamide contained 
therein, which takes place by means of an assimilation of the 
elements of water, disengagement of ammonia, and the formation of 

0 2 , which latter substance enters, in variable quantities, into 
combination with protein, on the addition of an acid; consequently, 
according to Mulder,albumin may be desulphurised without becom¬ 
ing free of sulphur; the depliosphoration of the albumin must be 
considered in the same light. lie. now discovers 1*2 per cent of 


(1) Ann. Ch. Pliarm. LXI, 121. 

(2) Scheik. Oml. IV, 195; Report. Pliarin. [2] XI.YII, 1, 145, 289 ; XLY1II, 1. 145; 
J. I'r. them. XI.IV, 488 ; Client. Gaz. 1819, 12, 29. . 

(3) This view is not supported l»y any determination ns to the proportion of the ammo¬ 
nia and the sulplutr-acid formed in the decomposition by potassa ; and the circumstance 
that a portion of the sulphur is transformed into sulphide of potassium, militates against 
it; it has not in any way been demonstrated, that during the decomposition by potassa 
under exclusion of the atmosphere such acids are formed, as might be expected from 
the decomposition of such a sulphamide and pliosphamide. 

VOI.. II. K 
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sulphur in fibrin, and in the so-called desulphurized protein, 
obtained from it by potassa, 0-72 per cent of sulphur; in the 
protein obtained from albumin by potassa, 1 0 per cent of sulphur, 
in a state of combination in which the sulphur docs not act upon 
silver or lead, lie describes various experiments, according to which 
the amount of sulphur is increased in the so-called protein-combina¬ 
tions, when their alkaline solution is submitted to the influence of 
sulphurous, or hyposulphurous acid. He determines the composi¬ 
tion of the hypothetical protein, by subtracting from the composition 
of the so-called desulphurized body a quantity of S, 2 0 2 , corresponding 
to the amount of sulphur; thus lie arrives at the conclusion that the 
formula of protein is C ;!(i H 2 -O 10 -f 2110. He also attempts to 
deduce an explanation of the effect produced by potassa and chlorine 
upon albumin, from his views on the condition of the sulphur, and 
communicates his opinions on thp combinations of protein and albu¬ 
min, on protoxyprotcin, tritoxyprotein, &t\; we may pass them over, as 
the foundation on which they rest is very insecure. In a treatise on 
the protein-combinations in the vegetal kingdom(l), Mulder esti¬ 
mates the amount of sulphur in the albumin of wheat at 1 *0i*, of 
rye at 0 77 per cent. For the details we refer the reader to these 
treatises themselves, as also to another on the protein of flesh(2), 
and to a summary of the amount of sulphamide and phosphamide 
assumed by Mulder in various so-called protein-combinations.(3) 

He Vry(l) has stated, that when chlorous acid is made to act 
upon protein and gelatin, products which are soluble in water, are, 
formed; lie obtained none of the compounds mentioned by Mulder, 
as resulting from the influence of chlorine on solutions of protein 
and gelatin, and which the latter terms chlorites of protein and 
of gelatin. 

A in «i it lit of Suliiliur roniainrit In Animal .Hatter.— When fibrin, 
albumin, casein, &c., arc heated with potassa-solution, a portion of the 
sulphur combines with the alkali, and forms sulphide of potassium, 
another portion remains in combination with the organic matter, and 
in this respect exhibits the same deportment as the sulphur of tauriu. 
Th. Fleitmann(b) has determined the amount of the sulphur 
removed by dissolving the substance in dilute potassa, digesting for 


(1) Scbeik. Oml. [V, 101; Arch. Pharm. [2] LV, 187; J. Pr. Cliem. XLIV, 503. 

(2) Sehcik. Oml. IV, 402 ; J. Pr. Cliem. XLIV, 505. 

(3) Scbeik. Oml. IV, 421; J. Pr. Cliem. XI.V, 370. , 

(4) Ann. Ch. Phiinn. LXI, 218. 

(5) Ibid. LX VI, 380. 
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six to eight hours with recently precipitated hydrated teroxide of of A "“ph£r 
bismuth, supersaturating with acetic acid, and oxidizing the sulphur 
in the filtered tersulphidc of bismuth, by fusing it with potassa and matter, 
nitrate of potassa. He thus obtained the following averages in 100 
parts: 


Membrane 
of egg. 

Total amount of sulphur. 4*14 

Amount 'of sulphur re-l rt », 
moved . .... .} 2 3 ‘ Gl 


Fibrin. 


0-52 


Cryatallin. 

Albumin 
from blood. 

Casein. 

• 



0-37 

103 

007 


Spec. «rav. of Animal Matter.— C. Schmidt(l) has determined 
the spec. grav. of various animal substances, all of which, when 
burnt, left an ash. The spec. grav. of the substances, as directly 
obtained, arc given under A ; he determined the composition of the 
ash, and the spec. grav. of its. component parts, and then cor¬ 
rected the spec. grav. of the substances for this ash (the results 
thus obtained are given under B) ; but his formula! are incor¬ 
rect, as he mistook the relation between the spec. grav. of a 
mixture and of its components. An anonymous writcr(2) has 
directed attention to this point, and corrected the calculation (the 
Arrections arc given under C). 


Blood-corpuscles 


A. 

’1-2507 

B. 

1-2090 

C. 

1-239 

Fibrin of muscle 

. 

1-2833 

1-2678 

1-276 

Albumin of hens’-eggs 

. 

1-3114 

1-2617 

1-286 

Tendons . 

, 

1-3011 

1-2900 

1-299 


The proposition of Sclnnidt(3) to calculate the amount of 
albumin and blood-corpuscles by tlie spec. grav. of the serum and 
the defibriuized blood, is also based upon incorrect formula 1 . 

Muscular Tissue wf Fish.— Baumhaucr(l) has examined the mus¬ 
cular tissue of various fishes. The muscle was minutely divided, and 
kneaded in cold water so long as the latter took up anything; it was 
then heated in a larger quantity of water to 80“ and t)0 J , digested in 
acetic acid, washed with boiling water, dried, treated with alcohol and 
ether, and dried at a temperature of 120°. On an average 100 parts 


(1) Ann. Ch. Phann. LXT, 156. 

(2) Pogg. Ann. LXXI, 129; Sclimid<’s admission of the correction, Ibid. I.XX1I, 
175. 

(3) Ann. Ch. Pharm. LX1, 165. . 

(1) Selieik. Ond. IV, 293; Jalirb. Pr. Phann. XVIII, 51, 129; J. Pr. Clicm. XL1V, 
506. 
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of muscular tissue of the tliunny (Solea vulgaris N., Pleuronectes 
solea L.) yielded 1 per cent of ash, and, after deducting the ash, 
53*4 per cent of carbon, 7'15 hydrogen, 15*3 nitrogen; the same 
of the plaice (Rhombus barhatus N., Pleuronectes rhombus L.) 
010 per cent of ash, and 53*4 carbon, 7'1 hydrogen, 15*3 nitrogen. 
—The muscular tissue of the haddock (Merlangus vulgaris j Gadus 
merlangus L .) treated as above, but with omission of the acetic acid, 
yielded 1'25 per cent, and when treated with acetic acid, 1‘20 per cent 
of sulphur. The muscular tissue of the tliunny, exhausted by acetic 
acid, afforded 0*84 per cent of sulphur.—After dissolving the muscular 
tissue in dilute potassa-ley and precipitating with acetic acid, washing 
the precipitate with boiling water, alcohol and ether, and drying at 
120°, the tliunny yielded 54'8 per cent of carbon and 7'0 of hydro¬ 
gen ; the plaice, 54*7 per cent of carbon, 7*1 of hydrogen, and 14*7 
of nitrogen; the haddock, from 0*88 to 1*06 per cent of sulphur. 
Baumhauer has, moreover, investigated the precipitates which are 
produced by ammonia in hot or boiling solutions of muscular tissue in 
acetic acid; we are obliged to refer to the treatise for the details 
of the analysis, as well as for the reactions of the various solutions. 

Epithelium of Mucous Membrane.— The free surfaces of the animal 
body are invested with a more or less thick layer of nucleated cells, 
which together represent an organized tissue. It has received various 
names, according to the parts upon which it occurs, and it is known 
to be non-vascular and lion-nervous. On the external surface it is 
termed epidermis, on the inner free surfaces and cavities it is called 
epithelium.—Sclicrer(l) has formerly determined the elementary 
composition of the epidermis; Gorup-Besancz(2) has lately ascer¬ 
tained the composition of the epithelium of the whale, as obtained by 
scraping the mucous membrane of this animal. Under the microscope 
it appeared composed of well-developed tesselated cpithelia, which do 
not differ from that of man, either in structure or chemical deport¬ 
ment. After repeated treatment with water, alcohol and ether, 
drying and pulverizing, it formed a yellowish electrical powder, 
which was with difficulty soluble in potassa. The alkaline solution 
gave with acetic acid, a precipitate soluble in an excess of acid; 
tlje latter solution was precipitated by ferrocyanide of potassium. 
Boiling hydrochloric acid produced a blue solution, similar to that 
of albuminoid substances. Analysis afforded the following re¬ 
sults : 

■W*\ • > ^VV irtA/w 

(I) Ann. Ch. Pliarm. XL, 47. (2) Ibid. LXI, 49. 



PROXIMATE CONSTITUENTS OF TllE ANIMAL BODY, ETC. 133 


Carbon 
Hydrogen . 
Nitrogen . 
Oxygen 
Sulphur 


Epithelium, according to 

Epidermis, according to 

Epithe¬ 
lium of 
inucou* 

Gorup-Besanez. 

Scherer. 

. 51-53 

50-31 

* membrane 

703 

6-81 


. 10-61 

17-22 


. 22-32 

25 03 


. 2-48 

not determined. 



Gorup-Besancz docs not consider the discrepancy sufficient to 
establish an essential difference between the two substances. 

Casein, Products of Putrefaction. —P. lljenko(l) has investigated 
the products of the putrefaction of pure casein prepared from milk. 
"Water being poured over it, it was exposed to the atmosphere 
during several months in the summer. The volatile products of the 
decomposition were carbonic acid, sulphuretted hydrogen, ammonia, 
butyric acid, valerianic acid and a peculiarly smelling, non-acid, 
oleaginous body, which easily changed when in contact with the 
atmosphere, or on the addition of acids. It was not obtained in 
sufficient quantity to be more closely examined. Ujenko and Las- 
kowsky had formerly observed a similar substance in Limburg 
cheese. The non-volatile products of putrefaction are leucine and 
casein in a soluble condition. The solubility of the latter is caused 
by ammonia; leucine and valerianic aeid hate been proved by Liebig 
to be also products of decomposition of the casein by fusion with 
potassa. 

<'as«-in. wetaniorplioNiM into Fat.— Blondeau(2) has investigated 
the changes which Roquefort cheese suffers in the cellurs in which 
it is stored until it acquires the qualities which it is required to have 
in commerce. Before being stored, it contained only about of 
its weight of fatty matter; but after being kept for two months, 
almost all the casein was transformed into a butyroid, readily sapo¬ 
nifiable fat, which melts at 40", boils at 80" and is decomposed at 
150". This transformation was attended by a development of fungi, 
which were all nitrogenous. Blondeau distinguished PeniciUiuni 
glaucum, PcniciWum globulosuin, Torvula virults and Torvida aurau- 
tiaca. Fibrin suffered a similar metamorphosis under the same 
circumstances. 

Albumin from Fishes and Fowls. —H. Wcidenbusch(3) lias exa¬ 
mined the albumin of the flesh of the pike and of fowls. The 
chopped-up meat was macerated in water, the extract boiled, and the 


(1) Alin. Ch. Phartn. LXIII, 201. 

(2) Compt. Rend. XXV, 360 ; J. Chim. Med. [31 IV, 80. 

(3) Ann. Ch. Pharui. LXI, 370. 
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albumin, after being strained and washed in water, purified with 
alcohol and ether. The following are the averages of closely ac¬ 
cordant analyses: 

Carbon. Hydrogen. Nitrogen. Sulphur. Oxygen. Ash. 

Albumin of the pike 52’6 7*3 16*5 l’O 21’8 0*2 

„ „ „ fowl 53-2 7-0 15-7 1-6 22 3 0 2 

Soluble Albumin of Fishes. —Bauniliauer(l) has examined *the 
soluble albumin of fishes. The cold aqueous extract of the chopped 
fish was made to coagulate at 50°, the coagulum was treated with 
boiling water, alcohol, and ether, and dried at 120". The preparation 
thus made of the plaice {Rhombus bnrbulus, N.; Plenronectes rhom¬ 
bus, L.) contained 1 *00 per cent of ash, 1*03 of sulphur, and 0*72 of 
phosphorus; that made of the haddock ( Mcrlangus vulgaris : Gudus 
mcrlangus L.) 0*50 per cent of ash, 1*31 sulphur, and no phosphorus. 
—The coagulum was dissolved in boiling acetic acid, and ammonia 
added so as to leave an acid reaction; the precipitate (A) was washed 
with boiling water, alcohol and ether, and dried at 120"; it then 
contained (of the plaice) 0‘37 per cent of ash, o i l carbon, 7*0 
hydrogen, 13*8 nitrogen, and (of the haddock) 1*3 sulphur.—The 
coagulum was dissolved in dilute potassa, kept for some time at a 
temperature of 90", air passed through it, filtered, and the filtrate 
precipitated with acetic acid; the precipitate (B) was then treated 
like the preceding one. It contained (plaice) 0’5 per cent of ash, 
5 k7 carbon, 7*0 hydrogen, 11*6 nitrogen, and (haddock) 1*1 sulphur. 
Baumliancr, following Mulder’s views, considers the precipitate A 
as 10 (C. ;(; H., 7 N, 0 J(I ) + 4 (S N 1J 2 + HO) (2) and the precipitate B 
as 20 (C 3G IL 7 N 4 0,,,+ IIO) + 3 S 2 O,. 

viteiiin.— The analyses of vitcllin by Jones(3), Dumas and 
Cahours(l), Goblcy(5) and Baumhauer((5) had not yielded 
accordant results. Noad(7) has resumed the analysis of this 
body. In order to obtain it, the yolk of hard-boiled eggs was 
carefully separated from the white, twice treated with boiling alcohol, 
and repeatedly with ether, until the latter no longer became co¬ 
loured and the vitellin was quite white. On repeating Baumhauer’s 


(1) Scheik. Ondcrzoek. IV, 332; J. Pr. Cliem. XLV, 120. 

(2) As the hypothetical sulphauiidc just yields ammonia and hydrosulphnric acid by 
the addition of water (2S N ll s + 2 IIO2 N ll 3 +S 2 O a ), the introduction of air is 
unintelligible. 

(3) Ann. Ch. Pliarm. XL, f.5, 

(4) Ann. Ch. Phys. [3] VI, 385 ; Berzelius’ Jahrcsber. XXIII, 590. 

(5) Berzelius’ Jahrcsber. XXVI, 914. 

(O') Scheik. Oud. Ill, 272 ; Berzelius’ Jaliresher, XXVII, C74. 

(7) Cliem. Gaz. 1817, 109. 
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method of purifying it, which consists in dissolving the vitellin in ViteU, “ 
acetic acid, and precipitating by carbonate of ammonia, he obtained 
so little precipitate on addition of the latter, that he desisted from 
this process. In 100 parts of the vitellin, dried at 100' 1 2 * 4 5 6 , (when dried 
at from 130° to 150° it becomes coloured), there were found: 


Carbon . . 

. 53-95 

53-85 

5108 

Hydrogen 

7-81 

7-71 

7-83 

Nitrogen . 

. 1302 

12-60 

— 

Sulphur . 

1-85 

1-50 

— 


On the amount of sulphur contained in vegetal albumin, see 
II. p. 130. 

Lcfftuuln.—The analyses of lcgumin by Sehcrer(l), Jon <‘*(2), 
Dumas and Caliours(3), Koehleder(l), and Hiiling(5), dilfcr in 
their results by more than 1 per cent of carbon, and 3 per cent of 
nitrogen. Noad(fi) has published new analyses of lcgumin; the results 
arrived at by him correspond most, closely with those of Jones. The 
lcgumin was partly obtained from peas and partly from beans; both 
seeds were soaked in water during twenty-four hours; the lluid, 
alter the starch was deposited, was filtered through linen, the lcgumin 
precipitated with sulphuric acid, washed on a filter with distilled 
water, dissolved in ammonia, filtered, precipitated by acetic acid and 
washed, digested with alcohol and with ether, and dried. The amount 
of carbon and hydrogen was determined by combustion with chromate 
ol lead, the nitrogen by heating with soda-lime, the sulphur was 
not determined; 100 parts yielded : 

From peas. From beans. 

_A- 

dried at 100“ at 100° at 150° ? dried at 100*’ at 150" ? 

Carbon 52-76 52 79 51-J0 — 53-57 5505 — 

Hydrogen 7-88 7-89 7 53 — 7 79 7-59 — 

Nitrogen — — — 15-91 — — 15-2(5 

Norton(7) arrived at other results in reference to the composition 
of lcgumin. lie prepared it out of* the meal of common green peas 
and sweet almonds that had been well crushed. These substances were 
rubbed up with water, much water was added, filtered through linen 

(1) Ann. Cli. Pltann. XL, 1; Berzelius’ Jalircsber. XXII, 276. 

(2) Ann. Ch. l’hann. XLI, 65 ; Berzelius’ Jahreshcr. XXII, 276. 

(•*) Ann. Ch, 1‘liys. [3] VI, 385; Berzelius’ Jalircsber. XXIII, 691. 

(4) Aim. Ch. I’harni. XLVl, 155 ; Berzelius’ Jalircsber. XXIV, 459. 

(5) Ann. Ch. I'barin. LY1I, 301. 

(6) Chem. (Liz. 1847, 357. 

(7 i Sil. Am. J. [2] V, 22. • 
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lcgtimio. after f rom twelve to sixteen hours, and subsequently several times 
through paper; the filtrate was precipitated by acetic acid, the precipi¬ 
tate washed, dissolved at a moderate temperature in dilute ammonia 
(the higher the temperature and the more concentrated the ammonia, 
the darker was the colour), filtered, the filtrate again precipitated by 
acetic acid and the precipitate repeatedly exhausted with alcohol and 
with ether. Below will be found the averages of analyses, which agree 
well; the calculations are made for 100parts, after deducting the ash. 
1. is legumin from almonds, dried at 130°, which before being boiled 
with ether and with water, was dissolved in strong ammohia; it was 
almost white, and contained 017 per cent of ash. 2. is legumin from 
almonds, which had been boiled in alcohol and in ether before being 
dissolved in a strong solution of ammonia; it was dark, and con¬ 
tained 0.35 per cent of ash. 3. is legumin from almonds, which, 
after precipitation with acetic acid, was only boiled in alcohol and 
in ether, and had not been dissolved in ammonia; it was white, 
and contained 0*55 of ash. 4. is legumin from peas, which, before 
being boiled in alcohol and in ether, was dissolved in ammonia; it 
was almost white, and contained 0*77 per cent of ash. 5. is legumin 
from peas, which, after boiling in alcohol and in ether, was dissolved 
in ammonia; it contained 1*23 per cent of ash.—Legumin from 
almonds and peas is easily soluble in cold water, and on the addi¬ 
tion of a small quantity of hydrochloric or acetic acid, a copious 
precipitate takes place; on boiling a solution of the former a similar 
deportment is observed, whereas when a solution of the latter is 
boiled, no precipitate is formed; both are soluble in ammonia; the 
solution of the former is precipitated by acetate of lead, that of 
the latter is only rendered turbid.—A small quantity of a similar 
substance is found in oats; it may be extracted by watei*, but it 
is not at once precipitated by dilute hydrochloric- and acetic acids, 
but only gradually, nor does it at once afford a precipitate on boil- 
ing, but only as it cools; it is soluble in ammonia and is precipitated 
by acetate of lead. This substance, for which Johnston proposed 
the term avenin , exhibited the composition given under 6. after 
deducting the ash, of which it contained 0*75 per cent. After 
extracting the avenin from the oats, these yielded a brown solution 
with dilute ammonia, which was filtered and precipitated with acetic 
acid. The light-brown precipitate, when dissolved in dilute ammonia, 
again precipitated with acetic acid and boiled in alcohol and in ethex*, 
afforded, after subtracting the ash, the composition 7.; it was 
brownish-white, and contained 0*86 per cent of ash ; but when the 
solution in ammonia was boiled with alcohol and with ether, it exhi¬ 
bited the composition given under 8.; it then equally contained 
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0 - 8G per cent of ash, but was of a lighter colour than the previous Le ‘s umln - 
precipitate. The nitrogen was determined according to Dumas’, 
the phosphorus according to Berthier’s method; the sulphur was 
determined by oxidation hy means of heating the substance with 
caustic soda. 



1 . 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Carbon . . . 

50-50 

50-97 

4916 

50-72 

50-57 

52-36 

53-27 

51-82 

Hydrogen . . 

6-56 

6-64 

6-51 

6-56 

6-90 

6-85 

6-94 

6-86 

Nitrogen . . . 

17-33 

1715 

17-43 

15-77 

16-84 

14-76 

16-81 

16-39 

Oxygen . . 

24-24 

24-40 

24-27 

23-87 

23-70 

2416 

21-56 

22-82 

Sulphur . . . 

0-32 

0.27 

0-41 

0-77 

0-33 

106 

059 

Ml 

Phosphorus . . 

1-05 

0-57 

2-21 

2-31 

1-66 

0-81 

0-83 

1-00 


Norton adopts Mulder’s opinion (II. p. 129), that the phosphorus 
and sulphur are to he deducted from the composition of the above- 
named substances, and that the legumin of the peas and the avenin 
must be considered as oxide of protein. 

Gelatin. —Ilunt(l) lias proposed to adopt the formula C 24 II 20 N 4 O 8 
for the composition of gelatin, which he assumes to be an amidoid 
combination of cellulose or starch 2 (C 13 Il 10 Oj 0 ) + 4NH* — 12 110 
= C 2 ,H 20 N,O 8 .- 

Giycocoii.—Laurent(2) has expressed the opinion that glyeocoll 
(gelatin-sugar, C 4 1I 5 N 0 4 ) may be considered as an amidogen-acid, 
the acid which llorsford obtained by treating glyeocoll with oxidiz¬ 
ing agents, and which he considered as composed according to the 
formula C 3 H s 0 ( . (when united with baryta), but for which Gcr- 
liardt had ]imposed the formula C 4 II 3 0 5 (NII 4 0, C 4 1I 3 0 5 — 
2 HO = C 4 II 5 N 0 4 ). Laurent proposes the term glycolic acid 
for the latter acid; the glyeocoll would then be termed glycolamic 
acid. 

When glyeocoll is dissolved in concentrated nitric acid and treated 
with nitric oxide gas, Streeker(3) states that a non-nitrogenous acid 
is formed, the composition of which he assumes as C 4 II 4 0 6 (as hy¬ 
drate). This appears to be the acid which has just been termed 
glycolic acid. 

Hunt(4) has observed that according to Gerhardt’s assumption 
regarding the composition of cacodylie acid (alkargene), a. simple 
relation exists between this compound and glyeocoll, the former 
containing arsenic in the place of the nitrogen of the latter. 


(1) Sill. Am. J. [2] V, 74 ; VI, 259. 

(2) Ann. Ch. Pliys. [3] XXIII, HO ; J. Pr. Chcm. XLV, 168. 

(3) An . Ch. Pharm. LXVI1I, 55. 

(4) Sill. Am. J. [2] IV, 266; Chem Gaz. 1847, 386. 
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Leucine.—According to Gerhardt and Laurent,(1) the com¬ 
position of leucine is C, 3 1I 13 N 0 4 ; it contains one cquiv. of 
hydrogen more than Mulder calculated. The nitric acid com¬ 
bination is C, 2 1I 13 N 0„ N0 5 , HO; the hydrochloric acid com¬ 
pound Cj., II 1S N O t , IIC1. Leucine belongs to the same scries as 
glycocoll and sareosinc: 

C., 1I S NO, - 
C 4 H 6 N 0 4 glycocoll 
C fi II 7 N 0 4 sareosinc 
O’ 11 „ N 0 4 — 

C.o H n N 0 4 - 

C I2 ll 13 N 0 4 leucine. 

According to Liebig, lcueinc, when fused with potassa, yields vale¬ 
rianic acid, ammonia and hydrogen; sareosinc ought, therefore, 
to yield acetic acid, while glycocoll should give formic acid. 

Ca'hours(2) has at the same time, with the above chemists, con¬ 
firmed Mulder’s statement that Braconnot’s aposepedin, or 
1'roust’s caseous oxide, is nothing but leucine, lie gives the same 
formula for it as Laurent and Gerhardt(ti). He also pointed out 
that thialdine may be viewed as leucine, in which oxygen is replaced 
by sulphur (leucine =0,.-, H,.,N 0 4 , thialdine = C 13 11 13 N S 4 ). 

ProdnctN uf the Uecnniposltton of Casein, Albumin, Fibrin, and 
tteiatln.—The decomposition of gelatin by bichromate of potassa and 
sulphuric acid had been examined by Sehliepcr(l) in 1810. 
Guckelberger(y) has recently carried out comprehensive investiga¬ 
tions upon the products of decomposition of casein, albumin, fibrin 
and gelatin, when acted upon by peroxide of manganese and chromic 
acid with the co-operation of sulphuric-acid. 

Casein with peroxide of manganese and sulphuric acid. —The 
casein was obtained by the coagulation of skimmed milk, washing 
and straining the curds, and transferring them to a dilute solution of 
carbonate of soda, heated from 60° to 80”. They were allowed to 
stand at this temperature for several hours, the skin was removed as 
it formed, the slightly turbid fluid was precipitated with dilute 

(1) Compt. Rend. XXVII, 250; Ann. Ch. I’hys. [3] XXIV, 321; J. Pharm. [3] 
XIV, 311. 

(2) Compt. Rend. XXVII, 205; J. Pr. Clicra. XLV, 350; Ann. Ch. Pharm. LXVIlf, 
304. 

(3) Mulder’s (Scheik. Ond. V, 371) renewed statement, that leucine contains only 
12 cqs. of hydrogen, is not correct; new analyses made by Strecker in the 
Giessen laboratory have proved it to contain 13 eqs. of hydrogen. 

(4) Ann. Ch. Pharm. L1X, 1 ; Berzelius’ Jaliresber. XXVII, 040. 

(5) Ann. Ch. Pharm. LX1V, 39; Chein. Gaz. 1848, 89, 114 ; J. Pliarm. [3] XIII, 130. 
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sulphuric acid, the coagulum, as it formed, repeatedly stirred up with £*. 
hot water, and strained. The casein thus prepared exhibited mere 
traces of fat, so that no farther purification* was requisite. One part jwin, 
of this casein was carefully pulverized, and then introduced into a fii>nn, and 
mixture of 4| parts of concentrated sulphuric acid, with 9 of water, 8elatil1, 
which had been allowed to cool to from 40 to 50°; after a few hours 
complete solution had taken place, and the trifling remainder of fat 
floated on the surface, and could be easily removed. On the follow¬ 
ing day, the solution, diluted with 10 parts of water, was well 
mixed in the distilling apparatus with 3 parts of manganese, 11 parts 
of water added, and distilled. The retort must be of glass, and 
only half filled, in order to avoid the possibility of the mixture rising 
over. The distillate that first passes over possesses a peculiar pun¬ 
gent odour, which afterwards becomes milder, and at last approaches 
to that of hydrocyanic acid, or oil of bitter almonds ; still the presence 
of' hydrocyanic acid could not be proved in the liquid. The distil¬ 
late; was shaken up with carbonate of lime, in order to separate 
the acid constituents, and about one half of the neutral fluid was 
distilled over. 

This distillate, which contained the non-acid products, was neutral, 
but soon became acid on exposure to the atmosphere; on being 
repeatedly rectified, a milky fluid was at last obtained, on which 
a layer of light, yellow oil, of a pungent odour, floated; after a time, 
the milky fluid that was separated from this lighter oil, yielded a few 
drops of a heavier oil, which, on exposure to the atmosphere, were 
converted into a white crystalline mass. Careful rectification of the 
lighter yellow oil in the water-bath, yielded the following substances. 

At a temperature of 40° — 50", a fluid passed over, from which the 
aldehyde of acetic acid (C 4 1I 4 0 2 ; observed boiling-point from 23° 
to 28", spec. grav. 0*790 at 15°), and its ammonia-compound were 
obtained.—Between 05" and 70°, a distillate passed over, which, on 
being deprived of its water by chloride of calcium, presented a boil¬ 
ing-point that varied from 40" to above 70°; that which now dis¬ 
tilled between 50" and 70°, did not yet present a constant boiling- 
point ; that which passed over in the last rectification between 55° 
and 00°, was a colourless, odorous, ethereal fluid, of 0*79 spec, 
grav. at 15°, miscible with water, alcohol, and ether, in every pro¬ 
portion ; it was neutral, but on exposure to the atmosphere, it 
became slowly acid, more rapidly, however, when in contact with 
platinum-black; it was not altered by potassa, nor did it form a 
metallic mirror with nitrate of silver; its composition agreed 
with that of the aldehyde of metacetonic acid , C (j H fi 0 2 , and the 
density of its vapour (observed 2*17, calculated 2 01) corresponded 
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to this formula, on the assumption erf a condensation to 4 vols. 
The acid formed with platinum-black was lost; the deportment, 
above-noted, with potassa* and solution of silver, does not correspond 
to that generally observed in aldehydes, nor could a combination 
with ammonia be obtained.—The fluid remaining in the retort now 
exhibited two layers, the lower one aqueous, the upper one yellow 
and oily. At 100° a colourless oil, almost insoluble in water, dis¬ 
tilled over, being the aldehyde of butyric add, C H 1I 8 0 2 , with a 
boiling-point between 68° and 73°, spec. grav. 0 - 8 at 15°, of an 
ethereal pungent odour, and burning taste. This fluid mixes with 
alcohol and ether in all proportions, is coloured brown with caustic 
potassa, and blood-red with concentrated sulphuric acid. With 
aqueous ammonia it forms an insoluble crystalline compound, which is 
almost insoluble in water, and appears, when viewed under the micro¬ 
scope, in the form of acute rhombic octohedrons. When the alcoholic, 
or ethereal solution, is allowed slowly to evaporate, it may be obtained 
in the shape of tolerably large tabular crystals, the composition of 
which is NH 3 , C 8 1I 8 0 2 -t- 10 110. This remains unchanged when 
exposed to a dry atmosphere, but in moist air it becomes brown; 
when heated slowly it melts, without disengagement of ammonia; 
when heated more strongly it boils, and deposits droplets on the 
cooler portions of the vessel, which solidify in the cold; when rapidly 
heated, ammonia is at once evolved; potassa causes no disengagement 
of ammonia in the cold; when warmed with a solution of silver a 
metallic mirror is formed; when sulphuretted hydrogen is made to 
act upon the alcoholic solution, a base is formed, which is proba¬ 
bly analogous to thialdine. If, after dilution with water, a con¬ 
centrated cold solution of alum be added, so as to cause an acid 
reaction, and the whole be distilled, the ammonia-compound yields 
a fluid, upon which the body C h 1I H 0 2 , floats isolated and pure. 
This latter substance, when exposed to the atmosphere, and imme¬ 
diately on boiling with protoxide of silver, yields butyric acid; it is 
distinguished from the body described by Chanccl(l) as bnhjral, 
and obtained by dry distillation from butyrate of lime, with which it 
is isomeric, as proved by its deportment with ammonia, and by its 
boiling-point. The residue of the fluid to be rectified, when still 
farther heated (over an open fire), at first yielded some more of the 
preceding substances, and at last drops, which sank in water; their 
identity with oil of bitter almonds was incontestably proved, their boil¬ 
ing-point being from 180° to 183°, and their spec. grav. 1-038 at 15°; 


(1) J. l’liariu. [3] VII, 113; Berzelius’ Jahresber. XXV, 803. 
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the oil of bitter almonds, as well as the benzoic acid that was 
formed from it, was analysed. 

In order to discover the acids, the residuary fluid, after distillation 
of the non-acid products, which contained the lime-salts of these 
acids, was partially evaporated, precipitated by carbonate of soda, and 
the filtrate (a solution of the soda-salts) evaporated in the water- 
bath, to the consistence of a thin syrup. As the liquor cooled, a 
copious crystallization of acetate of soda followed-; the mother-liquor, 
on being still farther evaporated at a moderate temperature, yielded 
more crystals, winch, for the most part, consisted of acetate of soda, 
intermixed with tabular crystals of another soda-salt, which was 
insoluble in spirit of wine, and the acid of which proved to be 
formic acid. The mother-liquor of the last crystallization was 
treated with dilute sulphuric acid (1 part concentrated acid to 2 
parts water) and allowed to stand for a day; a brownish oil was 
perceived to separate above the aqueous solution of sulphate of soda, 
this w r as shaken up with an equal volume of water, in order to 
separate the more soluble butyric from the valerianic acid, which 
was recognisable by its odour; the wash-water, and the aqueous 
solution of sulphate of soda were mixed, saturated with carbonate 
of soda, evaporated in the water-bath to dryness, and decomposed by 
dilute sulphuric acid; thus an almost colourless oil w T as obtained. 
The latter commenced boiling at a little above 100°; the fluid that 
passed over between 100° and 130°, when saturated with ammonia, 
and mixed, while boiling, with nitrate of silver (metallic silver being 
deposited), yielded, on cooling, the double-salt of acetate, and meta- 
cetonate of silver. At 130° the boiling-point was constant for some 
time, and what passed over between 130° and 140° was proved to 
be metucetonic acid; between 1(?0° and 165° butyric acid passed 
over. The residue was mixed with the distillate of the previously 
mentioned brownish acid (towards the close of the distillation of the 
latter, a white crystalline substance was perceived in the neck of the 
retort, which was found to be benzoic acid), the whole was satu¬ 
rated with baryta, and allowed to evaporate over sulphuric acid; at 
first, caproate of baryta crystallized out in hemispherical bunches, 
the valerianate of baryta then appeared in nacreous plates, and finally 
came butyrate of baryta in concentrically grouped transparent columns. 

Casein with bichromate of potassa and sulphuric acid .—It is 
advisable to dissolve 1 part of casein in 3 parts of sulphuric acid, 
diluted with 6 of water, to add this fluid to a solution of 2 parts of 
bichromate of potassa in 20 of water, and to moderate the lively reac¬ 
tion which ensues, by adding 4 parts more of water; the distillation 
then proceeds quickly, and without overflowing. The distillate 
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possesses a deadening, prussic acid odour, and tastes of aqua 
lauroccrasi; its reaction is acid, and it is rendered turbid by nume¬ 
rous white flocks. It contains a large amount of prussic acid, and 
no aldehyde ; in order to remove the prussic acid, it was shaken up 
with protoxide of mercury, and rectified; this did not, however entirely 
remove the odour of prussic acid. The distillate thus obtained was 
neutralized with carbonate of lime, and rectified, by which means a 
turbid, aqueous distillate was obtained, on the surface of which there 
floated a layer of colourless oil. The rectification of the turbid, aqueous 
layer yielded some more of this oil, and upon its separation the 
prussic acid odour had disappeared ; the residue in the retort was 
almost milk-white, and possessed an odour resembling that of oil of 
cinnamon, and belonging to a substance which was deposited in the 
cold as a heavy, colourless oil. The quantity obtained was too small 
to be closely examined; it turned yellow on the application of 
concentrated sulphuric acid, and on the addition of potassa to this 
mixture, it assumed a dark-purple colour. 

When the lighter, colourless oil, .which was dried with chloride of 
calcium, was distilled, ebullition ensued below 70°, but the boiling- 
point was not constant until 120° — 130 (l . The fluid which distilled 
over below 90°, yielded, on repeated rectification, and by separately 
receiving what passed over, first, a substance which boiled at from 
55° to f)0°; this was found to be identical with the substance C c H fi 0 2 , 
which has been spoken of at II. p. 139.—The greater part of the 
fluid, distilled at from 120° to 1-10°, consisted of a nitrogenous sub¬ 
stance, which was rendered colourless and [jure by repeated rectifica¬ 
tion, that which passed over at the commencement and termination 
of the process being in every instance removed. It then exhibits a 
boiling-point of 125° to 128", the spec. grav. 0 813 at 15°, and the 
composition C,„ II 0 •5's ; the density of the vapour = 2*892 j under 
the assumption of a condensation to 4 volumes it is calculated at 
2*877; it possesses a smell of bitter almonds, an aromatic, bitter, 
pungent taste; it is soluble in 4 times its volume of water, and in 
all proportions in alcohol and in ether; it burns with a white 
sootless flame; it evolves ammonia when treated with potassa; if 
the alkaline fluid is then super-saturated with sulphuric acid, oil-glo¬ 
bules arts separated, which, when distilled, are very acid, and have 
the odour of valerianic acid. Valerianic acid is also formed, if this 
substance be directly distilled with sulphuric acid. This nitrogenous 
compound is consequently identical with valeronitrih obtained by 
Sehliepcr(l), by the decomposition of gelatin with chromic acid. 

(1) Ann. Cli. Pliarm. L1X, 15 ; nerzelius’ Jahrcsbcr. XXVII, * 149 . 
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It seemed probable that in that portion of the fluid used for the 
preparation of valeronitrile, winch had a boiling-point above 128°, 
there was a small quantity of oil of bitter almonds. 

The acids produced in addition to prussic acid, were isolated, as 
stated at II. p. 141; after the removal of the prussic aeid by protoxide 
of mercury, a small quantity of the latter was reduced, and proved the 
presence of formic acid. Before the soda-salts were evaporated to a 
syrup, a copious amount of benzoic acid was precipitated by dilute 
sulphuric acid; the liquid being again saturated with carbonate of 
soda, and evaporated to a syrup, at first a large quantity of acetate of 
soda crystallized; from the mother-liquor valerianic and butyric 
acids were separated. 

Guckelberger institutes a comparison between the products of 
the action upon casein of peroxide of manganese with sulphuric 
acid, and of chromic acid. lie shows, that in both cases the 
influence is more similar than it appears at first sight, and that the 
difference chiefly depends upon the circumstance, that when peroxide 
of manganese is employed the acids —f. i. formic and valerianic acids 
—appear; while when bichromate of potassa and sulphuric acid are 
used, the nitriles of these acids an; produced ; it may be observed, 
that hydrocyanic acid may be viewed as formonitrile, NII, O, C\, II 0 3 
— 4 llO = IIC 2 N. In the former case, the residue of the distilla¬ 
tion evolves, on being saturated with lime, a large quantity of 
ammonia ; in the latter, scarcely a trace of ammonia is obtained in 
the same manner. 

Albumin, fibrin, and'gelatin with peroxide of manganese and sul¬ 
phuric acid. —The. fibrin which was obtained from lrcshly-drawn 
blood, was washed with cold water until this ran off colourless, hot 
water was then poured over it a few times, and the mass well squeezed; 
lean horse-flesh, which had repeatedly been macerated, and at last 
boiled in water, yielded the same products.—The albumin was 
prepared from blood which had been freed from fibrin by beating; 
the blood-corpuscles were separated by a concentrated solution of 
sulphate of soda, and the filtrate, which was scarcely tinged red, was 
heated to coagulation; the coagulum was squeezed out., hot water 
repeatedly poured over, and expressed.—The gelatin was one of 
the better qualities of commercial glue. The proportions, and the 
proceedings generally, were the same as those given in reference to 
casein. 

The distillates of these substances with peroxide of manganese and 
sulphuric acid, could not be distinguished by their odour from those 
obtained with casein, nor from one another. They all presented an 
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acid reaction, and contained no prussic acid. The following sub¬ 
stances were found to be present: aldehyde of acetic add tt> a small 
amount (not at all with gelatin), the substance C 6 H 0 0 2 above (p. 139) 
spoken of, aldehyde of butyric acid (most copious with fibrin), 
oil of bitter almonds, formic and acetic adds (predominating as 
compared to the other constituents), butyric add (chiefly with 
fibrin), valerianic acid (chiefly with gelatin), and benzoic acid in a 
small quantity. 

Albumin, fibrin, and gelatin, yielded the same products with bichro¬ 
mate of potassa and sulphuric acid, as casein. The distillates con¬ 
tained a large amount of prussic acid; benzoic and acetic acids were 
most copious; the fibrin yielded more butyric acid than the albumin, 
and even than the casein. 

I'rea.—Millon(l) has discovered that the residue after drying the 
Humor vitreus of bulls’ eyes (which amounts to 1'63 per cent of the 
fluid) contains 20 to 35 per cent of urea, and appears to contain only 
chloride of sodium besides. The Humor vilreus of the human and 
the dog’s eye is similarly constituted; the Humor aqueus also con¬ 
tains urea, and chloride of sodium.—Wohler(2) succeeded in posi¬ 
tively demonstrating the presence of urea in the Humor vitreus of 
fifty calves’ eyes. 

• In reference to the preparation of urea, see I. p. 305, on its forma¬ 
tion from fulminate of copper-ammonia, when treated with sulphu¬ 
retted hydrogen, see I. p. 371. 

Pelouze(3) had discovered that nitrate of urea, on being heated to 
110", disengages a mixture of gases consisting of 1 vol. of nitrogen to 
2 vols. of carbonic acid, nitrate of ammonia and urea being left ; when 
the temperature is raised still farther, the nitrate of ammonia is 
decomposed into protoxide of nitrogen and water, the urea forming car¬ 
bonate of ammonia, but instead of cyan uric acid, only a small quautity 
of another difficultly soluble acid, the composition of which is probably 
C 2 II 3 No O t . Wicdcmanu(l) found that when the fused nitrate of 
urea was heated to 152°, much carbonic acid and protoxide of nitro¬ 
gen, with vapours of carbonate of ammonia, are suddenly evolved; 
at the same time, the temperature, after the removal of the source of 
heat, rises to nearly 200°, and in the residue there is an acid besides 


(1) Compt. Rend. XXVI, 121. (2) Ann. Cli. Pharm. LXVI, 128. 

(3) Ann. Ch. Pliys. [3] VI, f»5; Berzelius’ Jahresbcr. XXIII, 612. 

(4) Dissertatio de novo quodain corporc ex urea produclo, Berol. 1817; Pogg. Ann. 
LXXIV, 67; J. Pr. Chein. XLI1I, 271; Ann. Ch. Pharm. LXV1II, 324. An i-rlier 
communication of the results: lierl. Acad. Ber. 1847, 223; J. Pr. Client. 255. 
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the nitrate of ammonia (in weight about T \ 7 of the nitrate of urea 
employed), which he recognized, both by its composition and reactions, 
as cyanuric acid. He also examined the salt of this acid, which is 
obtained as a violet precipitate, by precipitating an amrnoniacal solu¬ 
tion of protoxide of copper with a solution of cyanuric acid; the com¬ 
position proved to be CuO, NH 4 0, lIO-|-C 6 N s 0 3 , according to the 
view hitherto adopted regarding the constitution of cyanuric acid ; it is 
CuO, N1T 4 O, C ( . II N 3 0 4 , according to the view of Wohler given 
I. p. 375. If the above residue be dissolved in hot water containing 
nitric acid, a portion of the cyanuric acid crystallizes as the fluid 
cools; if the other portion be precipitated from the mother-liquor by 
basic acetate of lead, the excess of oxide of lead removed from the 
fluid by sulphuretted hydrogen, and the filtrate evaporated to a 
degree of concentration, at which the nitrate of ammonia docs not 
crystallize, a small quantity of a white crystalline body forms, 
which Wiedemann designates as biuret. This may be more easily 
and copiously prepared by heating urea for a long time to from 
] 50° to 170"; the pasty mass is to be boiled with a small quantity 
of water, filtered, the filtrate precipitated with basic acetate of lead, 
again filtered, the fluid separated from the protoxide of lead by sulphu¬ 
retted hydrogen, boiled, and evaporated to crystallization. The biuret ■ 
is easily soluble in water and alcohol; it crystallizes out of the former 
with the composition C + II- N : , + 2 I1U (the water escapes in 

dry air, or at 100"), out of the latter, anhydrous. It dissolves, with¬ 
out decomposition, in concentrated sulphuric acid, and in not too 
concentrated nitric acid. Its solution is not precipitated by metallic 
salts, nor by tannic, or gallic acid. It forms a red solution with pro¬ 
toxide of copper and jmtassa, from which a crystallized compound, 
which has not as vet been closelv examined, xuav be obtained. When 
heated it fuses, evolves ammonia, and then solidifies into cyanuric 
acid. Its formation, from urea, may be explained «by assuming that 
2 equi\s. of urea lose 1 equiv. of ammonia. Wiedemann desig¬ 
nated it as biuret, in reference to Berzelius’ opinion that urea 
is. a combination of 1 equiv. of urcnic oxide (C 2 II N Cb), with 1 
equiv. of ammonia ; in which case the biuret may be considered as 
a combination of 2 equivs. of urcnic oxide with 1 equiv. of ammonia. 
Wiedemann, also, proved the biuret not to be cyanuratc of urea, 
by preparing this compound, according to Kodwcifs’(l) directions, 
by boiling a solution of urea with cyanuric acid; he found it to be 
composed according to the formula C 8 H 7 N 6 O g . 


VOL. XI. 


(1) Pogg. Ann. XIX. 1. 

L 
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Wurtz(l) considers the combinations C. t H fi N 2 0 2 (comp. II. 
p. 10), and C fi H„ N 2 0 2 (comp. II. p. 19 and 20), as homologous to 
urea (C 2 II 4 N 2 0 2 ), from which they differ in composition by C 2 1I 2 , 
or a multiple of this quantity. Laurent(2) expresses himself against 
this view, inasmuch as he contends that to establish homology, there; 
must also be mi analogy of the products of decomposition. Now 
this analogy is actually observed, as will be shown in our next Report. 


Animal Chemistry. Composition of the Hen’s-euw.— Gobley has 
continued(3) the investigations into the nature of the ben’s-egg, the 
former results of which he had published in 1815(1); he consi¬ 
dered the objections raised by Sacc(5), and pursued the comparison 
of the yolk with the cerebral substance. We give, the conclusions 
of this extensive investigation, which Gobley himself arrives at. The 
fat of the yolk consists, as assumed in Gobley’s former treatise, 
of two distinct substances—a fatty oil, or egg-oil, and a soft, infusible 
body, which he designates the viscous substance; the latter is the 
exclusive seat of phosphorus. Oleic acid, margaric, pliospho-glycerir, 
lactic acids, and so-called extract of flesh, are component parts of the 
yolk, and not products of oxidation formed during the analysis. 
The viscous substance is not, as Gobley formerly assumed, a com¬ 
pound of oleic, margaric, and phospho-glyceric acids with ammonia, 
but a compound body, from which two constituents can bo obtained, 
one of which Gobley terms, provisionally, the phosphorus-bodv, while 
the other is called thecerebric substance. The phosphorus-body, which 
during the development of the animal forms the substance discovered 
by Fremy(6), in his investigations on cerebral fat, and termed 
phospho-oleic acid, is decomposed by acids and alkalies, under the 
influence of water or alcohol, and without the co-operation of oxygen, 
so as to form oleic, margaric, and phospho-glyceric acid. Fhos- 
pho-oleic acid exhibits the greatest analogy with this phospliorns- 
body, and under the circumstances just detailed, yields, though with 
more difficulty, the acids which have just been enumerated as pro¬ 
ducts of decomposition. The eerebrie substance resembles, if it be 


(1) I.oc. cit. II, p. 10. 

(2) Compt. Rend. XXVII, 257. 

(3) Instit. 1845,387; Berzelius’ Jahresber. XXVI, 912. 

(4) J. Pharm. [3] XI, 409; XII, 5. 

(5) Compt. Hcncl. XXII, 049. 

(6) Ann. Ch. Phys. [3] II, 463; Berzelius’ Jahresber. XXII, 551. 
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not identical with, the compound termed by Fremy(l) ccrebric acid. 
Gobley gives the following numbers, the results of his former and 
recent investigations, as expressive of the composition of the yolk. 
In 100 parts : 


Water.51-486 

Vitellin . . - . . 15-760 

Margarin and olein . . . 21-304 

Cholesteriu . . . .0-438 

Phosphorus-body . . . 8-426 


(viz. 7-226 oleic and margaric 
acid, and 1-200 phospho-gly- 
ceric acid ). 


Cercbric substance . . . 0-300 

Chloride of ammonium . . 0-034 

Chloride of sodium, chloride of 1 
potassium, and sulphate of po- 10-2/7 
tassa . . . . . J 

Phosphate of lime and magnesia . 1-022 

Alcoholic extract, or flesh-cxtract. 0-400 

Colouring matter, traces of iron, "1 „ . r 
and lactic acid . . .}» *>•>■* 


Winckler(2) had obtained milk-sugar from albumin of eggs, 
which remained unusually thin after boiling. Budgc(3) states 
that the white of hen’s-egg, after addition of alcohol, and filtering, 
always shows the presence of sugar, on the application of Troru¬ 
mor's test. 

riiciulcal Processes attending the Development of the Animal lit 
the eb*. —Baudrimont and Martin-Saint-Angc(4) have insti¬ 
tuted a comprehensive investigation into the chemical processes occur¬ 
ring in the embryonic development of birds and batracliia; we con¬ 
fine ourselves to giving the purely chemical part of the conclusions 
of the authors. The weight of eggs hatched in the air diminishes 
during incubation. Respirable air, containing a certain amount of 
moisture, and a suitable temperature, arc necessary for their develop¬ 
ment. The eggs which arc hatched in the atmosphere absorb oxygen, 
and at the same time give rise to the elimination of water, carbonic 
acid, nitrogen, and a compound of sulphur, which has not been 
minutely examined. The loss of weight sustained by the eggs, is less 
than the weight of the water, of the carbonic acid and nitrogen elimi¬ 
nated, and even less than that of the water, the nitrogen, and the 
carbon in tlic carbonic acid, so that we. may assume that the oxygen 
of the latter is derived from the ait, and that besides, oxygen is 
absorbed by tlie egg from the atmosphere. The oxygen necessary 
m incubation is consumed in two ways: one portion serves l’or the 
formation of carbonic acid, another is absorbed, or serves to form 


(1) Loc. cit. II. p. 146, sub. (6). 

(2) Repert. Phann. [2] XI,II, 46; Berzelius' Jahrcsbcr. XXVII, 677. 

(3) Ann. Ch. Pharin. I.X1V, 127; the editors of this periodical remark, (Viat this 
*est, alone, does not. prove the existence of milk-sugar. 

(4) Ann. Cl». Pliys. [3] XXI, 195. 
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processes water. The volume of absorbed oxygen is almost equal to that 
thl'dele* transformed into carbonic acid; the volume of nitrogen is about 
the“n"mui half that of the latter. The amount of fat in the egg is dimi- 
in the egg. nished during incubation ; finally, the nitrogenous constituent suffers 
decomposition, as proved by the evolution of nitrogen. The egg 
that has been incubated contains more oxvgen than one that has 
not been incubated. The inorganic constituents of animals may differ 
very much at different periods of their existence, in kind and relative 
proportions. 

Experiments have been communicated by A. S. Taylor,(l) to dis¬ 
prove the notion that during the development of the chick in the 
egg, chemical elements are newly generated which were not pre¬ 
viously present. 

Respiration.— Rcgnault, Reiset, and Millon(2) have joined 
to examine more closely the respiration and nutrition of animals. 
Rcgnault and Reiset have charged themselves with the study of 
the respiratory process ; they have invented a more accurate method 
for analysing gaseous bodies, and have communicated the following 
details on the process of respiration.(3) They' employed a very in¬ 
genious apparatus, in which an animal could be preserved for some 
time, and in which the carbonic acid, produced by the respiration, is 
at once absorbed, and the oxygen consumed constantly replaced by 
a fresh supply. Thus the quantity of the expired nitrogen, and 
whatever alterations the air surrounding the animal suffered, with 
exception of the change of oxygen into carbonic acid, accumulated, 
and could be more easily determined. They also find, that in the 
respiratory process a small (much smaller though than was stated 
by' former observers), and variable quantity of nitrogen is exhaled, 
beyond what is contained in the respired air. This portion is given 
in the table under the heading, ‘nitrogen evolved/ The air which 
was analysed after the termination of the experiment, was found 
to contain hydrogen and hydrocarbons in a very minute quantity. 
In one experiment only, the quantity of the former which had 
been evolved amounted to 2 litres; in this case, the experiment 
was made with a dog, which had received a double ration of meat 
before ^the experiment, and was attacked with vomiting at its com¬ 
mencement. The following are the results given by Rcgnault and 
Reiset: 


(1) Guy's IIosp. Rep. VI, 1 (1818); Schmidt's Jahrb. <Icr ges. Medium LXI, 149. 
(?) Compt. Rend. XXVI, 4; J. p r . Client. XLJ1I, ICO. 

t 1 * 3 ) Compt. Rend. XXVI, 17 ; J. Pr. Cliem. XLIV, 50; Instil. 1848, 19 ; J. Phurm. 

[3] XIII, HI (in abstr.) Tlie complete treatise did not appear till 1849 (Ann. Ch. Plus 
[3] XXVI, 299. V 3 
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Young full-grow 

n dog. 

Older 

dog. 

Weight of the animal (all the weights in 1 
grammes) .. . . . . . j 

Duration of the experiment in hours . 

Oxygen consumed. 

Carbonic acid formed .... 

Oxygen contained in carbonic acid 

Nitrogen evolved. 

0390 

24 J 

182-288 

185-901 

135-244 

1182 

6390 

22 * 

182-381 
188-050 
130-703 
0 024 

0390 

21 * 

140-479 

150-406 

109-386 

1015 

0213 

27 

170-520 

173-472 

126161 

0-530 

Weight of oxygen consumed = 100 : 





Oxygen in the carbonic acid formed . 

Oxygen consumed otherwise 

Nitrogen evolved ..... 

74191 

25809 

0055 

74-987 
25 013 
0-342 

74-077' 

25-323 

0093 

73-986 

26-014 

0-311 

• 

Oxygen consumed on an average in the 1 
hour . . . . . . . j 

7-44 

8-19G 

0-893 

6-315 


! Rabbit. 

1 

Fowl. 

Young full-grown 
dog. 

* ** 

Weight of animal 


2755 

1280 

0390 

6390 

Duration of experiment in hours 


42* 

03 

21 

m 

Oxygen consumed 

. 

110-291 

85-423 

108-350 

147454 

Carbonic arid formed 


140-490 

107-232 

178-425 

152 359 

Oxygen contained in carbonic acid 


100-538 

77-987 

129-703 

110-806 

Nitrogen evolved 


0-577 

1-251 

0-328 

0-436 

Weight of consumed oxygen = 

100: 



1 

1 


Oxygen in carbonic acid formed 


9H113 

91-295 

77 079 

75-140 

Oxygen consumed otherwise 

. 

8*387 

8-705 

22-921 

24-851 

Nitrogen evolved 

• 

0*495 

1-404 

0*195 

. 

0-290 

Oxygen consumed on an average 
hour. 

in the j_ 

2-720 

1-350 

8012 

6-507 


* The air in which the animal respired contained 47 per cent of oxygen. 
** The air contained 60 per cent of oxygeu. . 


The animals appeared to exist without, inconvenience in the air 
containing more oxygen ; in the respiration of small animals, f. i. 
birds, in .pure oxygen, the deviations from the results obtained in 
normal respiration were inconsiderable ; the same was the ease when 
the air respired contained 79 parts of hydrogen aud 21 of oxygen. 

11. F. Mareliand(l) also has described experiments which serve to 
prove a trifling elimination of nitrogen in breathing ; in these experi¬ 
ments the animals likewise respired in a vessel, in which the carbonic 
acid was absorbed as soon as formed and replaced by a fresh supply 
of oxygen. Marebaud observed that a guinea-pig, weighing 570 


Respira¬ 

tion. 


(1) J. l’r. C'hcni. XLIV, 4. 







150 


ORGANIC CHEMISTRY. 


gratis., expired on an average, 0-77 gran, of carbonic acid in an hour, 
and that with this animal, on an average, 290 parts by weight of 
inhaled oxygen correspond to 100 parts of carbon, exhaled in the 
shape of carbonic acid; 109 vol. of inhaled oxygen and 0*94 of 
evolved nitrogen to 100 vol. of exhaled carbonic acid; lastly, that 
0‘75 parts by weight of nitrogen correspond to 100 parts by weight of 
oxygen; he found that the common pigeon, of a volume of 340 cub. 
cent., exhales, on an average, in the hour, O’7 grm. carbonic acid, and 
inhales 0 066 grm. oxygen, and that 100 vol. of exhaled carbonic 
acid correspond to CP85 vol. of nitrogen, and 100 vol. of inhaled 
oxygen to 0*60 vol. of nitrogen evolved. The detailed results of 
his investigation are. given in the following tables; the gas-volumes 
are expressed in cub. cent, and reduced to 0° and 760 mm bar. 


1 

A guinea-pig weighing about 570 grm. 

;Two guinea-pigs; 

Common pigeon. 

Volume of animal 

715 

715 

715 

715 

715 

715 

715 

11225 

1225 

1225 

340 

340 

340 

Duration of exp 1 2 3 4 . 



i 


1 | 

t 


: i 


1 




(hours) . . 

9 

10 

8 

15 


12 

1G 

10 j 

12 

10 

10 

15 

10 

Nitrogen evolved 

■ 


i 


| ic 



i 

1 

i 





(vol.) . . .! 

23-2 

34-8 

31 - 4 

40-5 

54 4 

G4-2 

5P8 

G6*3 

70 j 

G2-7 

37 

41-8 

2 G -2 

For 100 vol. ex - 1 



j 


1 



i 






pired carbonic; 



1 

( 





i 



• 



at'id there isj 



1 





i 






evolved: j 

! 


i 




1 







Nitrogen (vol.) .: 

0-G5 

0-89 

Ml 

0G9 

0-88 

1-38 

0 - 88 ; 

1 03 

091 

098 

105 

0-78 

0-74 


Pournarcde(l) has described an apparatus under the name aih'o- 
phore, for the purpose of determining the quantity of exhaled water 
and carbonic acid. It consists of two tubes, which are provided with 
valves and unite in one mouth-piece ; the air enters at one tube and 
passes out at the other, and is conducted over chloride of calcium 
and through a solution of potassa. 

It. F. March an d(2) has directed attention to the presence of 
ammonia in the exhaled air; L. Thompson(3) states it to be in the 
form of the bicarbonate, and that in man it amounts to about 
0*19 grm. (3 grains, English) in twenty-four hours. 

In reference to It. A. Smith’s statements, in regard to an albu¬ 
minous substance discharged with the exhaled air, see I. p. 298. 

Digestion.— The question whether the gastric juice contains free 
hydrochloric acid, has been submitted by Lehmann(4) to experi- 

(1) Compt. Rend. XXV, 254. 

(2) J. Pr. Chcm. XXXIII, 135. 

(3) Phil. Mug. [3] XXX, 124. 

(4) From the Her. d. Ocbellsch. d. Wiisensch. in Leipzig III, 100, in J. Pr. Chcm. 
XL, 137. 
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mcnt. He fed dogs, after they had fasted for from twelve to sixteen 
hoars, on bones that had been as far as possible deprived of fat and 
skin, and killed them from ten to twenty-five minutes later. He found 
that their gastric juice, when evaporated in vacuo, did not evolve 
hydrochloric acid fumes, until concentrated to the consistence of 
syrup. In this gastric juice Lehmann found 1*808 per cent of solid 
residue, 0*125 hydrochloric acid, and 98*067 water. He also found 
that lactic acid, when still more concentrated, decomposes chloride 
of magnesium and chloride of calcium (but not the chlorides of 
potassium and sodium), and that this decomposition might have 
caused the evolution of hydrochloric acid. In proof of the presence 
of lactic acid, he mentions the preparation of a magnesia-salt from 
the gastric juice, the quantities of water and magnesia contained in 
which corresponded with those of lactate of magnesia (MgO, C G II- O s 
+ 3 110). The same salt was obtained from the gastric juice of dogs 
that had been led, between twenty and forty-five minutes before their 
death, with flesh deprived of all its fat. This gastric juice, when 
evaporated in vacuo, yielded no fumes of hydrochloric acid, but left 
5*602 per cent of solid residue. C. Schmidt(l) has suggested that 
the acid of the stomach may be a conjugate hydrochloric acid, analo¬ 
gous to ligno-sulphuric acid. 

According to Mulder's(2) views, albumin is at first only dis¬ 
solved during digestion; while casein may perhaps also be oxidized. 
He arrives at this conclusion by comparing the composition of the 
albumin and casein dissolved in and reprecipitated from artificial 
gastric juice, with their composition in the usual condition.—We 
must confine ourselves to a mere mention of a treatise of Bouchardat 
and Sandras(3) on the digestion of alcoholic beverages. 

(•nstric Cuiicri-tion*.— Wcthcrill and Boye(i) found that a con¬ 
cretion taken from the stomach of a horse, consisted of 32*40 per 
cent of phosphoric acid; 14*45 magnesia; 50*35 water; 0*71 ammonia; 
0*15 inorganic substance, insoluble in dilute hydrochloric acid; 0*f>4 
organic matter insoluble in the same, solvent; and 1*00 hygroscopic 
moisture which escaped in menu over sulphuric acid. 

Nutrition. —Saoo(5) has continued his former investigations into 


(1) Ann. Ch. Pharm. LXI, 311. 

(2) Scheik. Oml. IV, 31)G; Sill. Ain. J. [2] IV, 402. 

(») Anii. Ch. l’hvs. [3] XXI, 4 18 ; J. Pr. China. XLH1, 175. 

(4) From l’roir. Amer. Phil. Soe. IV, 330 in Sill. Am. J. [2] IV, 274 ; Clicm. Ci«iz. 
1817,277. 

(0) Ann. Ch. Pharm. Lit, 77. 


Dlgettlon. 
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Nutrition. 


the nutrition of fowls(l); his communications being almost entirely 
numerical, admit of no abstract. Wc only cite tbc observation, that 
the weight of the animal is found to decrease as soon as the weight 
of the barley consumed in the day amounts to less than 5 per cent of 
the weight of the animal. 

Kuhlmann(2) has communicated experiments which are intended 
to elucidate the influence of ammonia upon the nutrition of animals. 
A pig, with whose food a solution of 100 grins, of carbonate of 
ammonia was every day mixed, exhibited at the end of two months 
no difference in habit or weight, as compared to another whose food 
had no addition. The urine of the first pig generally showed an 
acid reaction, and appeared to contain more urea than that of the 
second. 

On the subject of the nutrition of animals, see also the section on 
food, in our Report on Technical Chemistry. 

Formation of Pat.— Paycn(3) has reported observations to the 
effect that a larger proportion of fat in the food accelerates the fatten- 
ing of graminivorous animals. Jacquelain(4) has communicated 
critical remarks on the experiments of Persoz{5), in regard to the 
formation of fat in the animal body. On the subject of the trans¬ 
formation, of casein into fat, see II. p. 133. 

Blood in tlic Normal Condition.— Beclard(G) has communicated 
investigations on the blood, from which he concludes: 1. That the 
blood passing from the spleen by the splenic vein contains a much 
smaller number of blood-corpuscles, not only than the arterial, but 
also than venous blood generally; 2. that the quantity of albumin 
contained in the blood of the splenic vein increases, whereas the 
quantity of the corpuscles diminishes ; 3. that the arterial blood has 
the same composition at different points of the circulation, whereas 
that of the venous blood varies. The examination of the blood taken 
from one dog, yielded: 

'* Jugular vein. Mammary artery. Splenic vein. Portal vein. 

Water.7780 750*0 740*3 702*3 

Albumin .... 79*4 89*5 124*8 70*G 

Corpuscles and fibrin 141*7 159*9 128*9 227*1 


(1) Compt. Rend. XXVI, 124; J. Pr. Chem. XLV, 252. 

(2) Compt. Rend. XXIV, 263. 

(3) Compt. Rend. XXIV, 1065; J. Pr. Chem. XLII, 22. 

(4) Ann. Cb. Phys. [3] XXI, 470. 

(5) Instit. 1844, 422; Berzelius’ Jaliresber. XXV, 887. 

(6) Ann. Ch. Phys. [3] XXI, 5Q6; J. Pr. Chem. XLIII, 183. 
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Owen Rces(l) has attempted to prove that the transition of venous 
into arterial blood, depends upon the oxidation of the phosphorus 
contained in the fat of the blood. He states that in the venous 
blood arc corpuscles containing phosphorettcd fat, and serum free 
from alkaline phosphates. The arterial blood, on the other hand, is 
stated to contain corpuscles free from phosphoretted fat, while the 
scrum contains a large amount of alkaline phosphates. Respiration, 
according to this theory, consists of combustion of the phosphorus- 
fat of the corpuscles. 

According to Bonnet(2), the addition of a solution of sugar to the 
blood, causes the corpuscles to separate unaltered, so that they can 
be pasily separated from the fibrin in solution and from the scrum. 
According to the effect upon the fibrin and the corpuscles. Bonnet 
distinguishes four classes -of substances; such as neither alter the 
structure of the corpuscles nor the plasticity of the fibrin (serum and 
sugar-solution); such as dissolve the corpuscles and then prevent 
the coagulation of the fibrin (alkalies, weak acids, salts of ammonia); 
such as dissolve the corpuscles and leave the fibrin coagulable 
(water); and such as preserve the corpuscles and dissolve the fibrin 
(chloride of sodium, iodide of potassium, nitrate of potassa). 

Poggiale(.‘J) states that the addition of sulphate of soda gffeets the 
separation of the corpuscles from the blood of mammals, but not of 
birds, with which it forms a viscid fluid; and that a solution of 
sugar is applicable for the separation of the corpuscles in the blood 
of birds. 

Roueher and Coulicr(4) have examined the effect produced by 
soluble matters on the blood; the conclusions they arrive at are, 
that substances which are soluble in blood, and especially salts, 
operate upon the corpuscles by liberating the oxygen absorbed in 
the fluid, and causing it to unite with the corpuscles; and that the 
corpuscles are not dissolved in consequence of an absence of the 
influence of oxygen, but by their adhering to one another, which may 
be obviated by the addition of such substances as sugar, causing 
them to remain better suspended. 

Casauti(5) has tried to distinguish the dried blood of man and 
various animals, by the different appearances produced in their mode 
of cohering, &c., on addition of phosphoric acid to the dried residue. 

(1) Phil. Mag. [3] XXXIII, 28 ; J. Pr. Chem. XLVI, 129. 

(2) Ann. Ch. Phys. [3] XXI, 189 j J. Chim. Med. [3] III, 631; J. Pr. Chem. 
XUJ, 413. 

(3) Coinjrt. Rend. XXV, 110; J. Pr. Chem. XLI1I, 292. 

(41 Aim. Ch. Phys. [3] XXIII, 377. 

(5) J. Chim. Med. [3] IV, 673. 


Blood In 
the normal 
condition. 
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Blood Id 
the normal 
condition. 


Poggiale(l) has investigated the composition of the blood of 
new-born animals. In man he found the same amount of solid 


matter in the blood of the placenta as in that of the foetus; and 
the composition of the former : 


Water 

. . 744-2 

Albumin .... 

. 69-3 

Corpuscles . 

172-2 

Fatty matters 

2-1 

Fibrin 

1-9 

Extractive matters and salts 

. 10-3 

Of the latter: 

Chloride of sodium 

. 51 

Sulphate of soda 

. 0-5 

Chloride of potassium 

. 0-3 

Phosphate of lime . 

. 0-4 

Chloride of calcium 

. 01 

Sesquioxide of iron . 

. 2-0 

Phosphate of soda 

. 01 

Carbonate and sulphate of lime 

. 0-2 

Carbonate of potussa 
Carbonate of soda . 

. 0-2 

. 0-2 

Loss. 

. 0-3 

He infers that the 

blood of the 

new-born animal is rich 

in cor- 


pusclcs and poor in fibrin, the amount of albumin and fatty matters 
almost as great, the amount of sesquioxide of iron more conside¬ 
rable than in the blood of the adult. He found the amount of 
solid matter in 1000 parts of blood to be in the : 

l)og aged 1 hour 231-5 ' Cat aged-18 hours 155-9 ! l’igcon aged 3 hours 179-8 

„ „ 24 hours 228-3 ! „ 8 days old 1(17-3 „ „ 24 „ 180*4 

„ „ 48 „ 324-5 : Rabbit aged 3 hours 155-9 „ „ 70 „ 189'9 

Cat „ *2 „ 134-8 i „ 24 „ 1(12-9 

„ „ 6 „ 130-2 , „ „ 48 „ 100-1 

The following was the composition of the blood: 



j Age. 

Water. 

Corpus¬ 

cles. 

Albumin. 

Fibrin. 

Extractive 
matter 
and SalM. 

Cat . 

. 3 hours. 

804-.: 

82-9 

40-2 

1-7 

9-3 

»» • • 

24 

/I 

802‘5 

84-2 

42-3 

1-7 

9-3 

Rabbit 

. : 3 

tt 

812-2 

90-2 

50-9 

2-2 

8-6 

»♦ • 

. 1 2 24 

II 

839 0 

91-3 

58-1 

2-2 

8-7 

Pigeon 

3 

tt 

822-3 

130-1 

35-9 

31 

8 6 

II * 

■ i 24 

» 

810-3 

134-2 

37-8 

3-4 

8-3 

Dog . 

• ! i 

» 

708-5 

105-1 

50-7 

1/ 

8-0 

>• ' • 

. ! 24 


771-7 

103-3 

55-3 

1-7 

81 

It • • 

. j 48 


775-5 

158-5 

50-2 

20 

7-8 


Poggiale(2) has, moreover, examined the blood of man (both at 
the time that the usual diet was taken, and whilst 10 grms. of chlo¬ 
ride of sodium were consumed daily ; the latter analysis is marked *) 
and of several animals, and has been led to the following results: 


(1) Coinpt. Rend. XXV, 198; J. Pr. Chetn. XL1II, 295. 

(2) Compt. Rend. XXV, 110; J. Charm. [3] Xlii, 150; J. I’r. Cliem. XLIll, 292. 
The analyses of the lmmaii blood have been published also by 1’louvie/., at whose 
suggestion they were performed, Coinpt. Rend. XXV, 113 ; J. Phariu. [3] XII, 200. 
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Man. 

Man*. 

K 

o 

i 

u 

Calf. 

Sheep. 

Rabbit. 

Dog. 

Cat. 

Fowl. 

■ Blood In 

p the normal 

£, condition. 

S 

Water 

779-9 

767-6 

796-1 788-2 

835-6 

798-0 

831-0 

798-0 

812-0 

785-0 

7950 

Mood-corpuscles . 

130-1 

1430 123-2 126-2 

92-5,102-0 

91-5 

126-0 

109-2 

150-3 

143-2 

Albumin . 

77-4 

74-0 

65-5 

67-2 

55-3 

85-0 

63-8 

63-0 

64-1 

47-2 

•48-1 

Fibrin 

2-1 

2-3 

5-4 j G-3 

41 

3-2 

3-2 

2-2 

2-2 

5-1 

51 

Fatty matters . 
Extractive matters & 

1-1 

1-3 

2-2 

2-2 

1-3 

1-8 

1-6 

2-3 

21 

2-3 

1-7 

salts ... 
Tlic latter contain: 
Chloride of potassium 

9-3 

11-8 

8-7; 10-0 

i 

I 

11-2 

100 

8-9 

8-5 

10-3 

91 

8-9 

and sodium . 

4-7 

C-4 

4-7 

4-8 

61 

5-7 

4-6 

4-4 

5-6 

5-0 

5-4 

Chloride of calcium . 

— 

— 

0-2 

0-2 

0-3 

0-2 

0-3 

0-2 

0-3 

0-1 

0-2 

Phosphate of soda . 

1-4 

1-7 

0-8 

0-8 

M 

1-0 

0-8 

0-8 

0-9 

0-8 

0-8 

Sulphate of soda 
Carbonate of potassa 

0-4 

0-4 

0-6 

0-3 

0-8 

0-6 

0-6 

0-5 

0-7 

0, 

0-3 

and soda 

05 

0-6 

0-4 

0-9 

0-4 

0-3 

0-4 

0-3 

0-5 

0-4 

0-2 

Phosphate of lime . 

0-7 

0-7 

0-5 

1-0 

0-8 

0-7 

0-5 

0-5 

0-7 

1-2 

1-1 

Sesquioxide of iron . 
Carbonate and sul¬ 

1-3 

1-5 

1-3 1-4 

I 

11 

M 

1-0 

1-5 

1-2 

0-8 

0-6 

phate of lime 

0-3 

0-4 

0-2 

0-4 

0-3 

0 2 

0-3 

01 

0-2 

0-3 

0-2 

Loss 

01 

0-2 

02 

0-2 

0-3 

0-2 

0-4 

01 

0-2 

0-2 

0-2 

The investigations of Strahl and LiebcrkUhn(l) on uric acid in 


blood may be passed over in silence. They are characterized by an 
ignorance of the substances to be examined, an ignorance of the 
reactions by which they arc to be recognized, a petty entering into 
unimportant details, and a remarkable slurring over of points which 
are most essential in such investigations—faults unfortunately but too 
often met with in the cultivators of biochemistry of the present day. 
In proof of the above strictures it may be mentioned, that the authors 
when treating of murexide as demonstrating the presence of uric acid, 
consider the formation of murexide to consist merely in the red colour 
produced by the treatment of a uric acid fluid with nitric acid ; 
nothing is said of the addition of ammonia to the residue of the fluid 
evaporated after the treatment with nitric acid, although the treatise 
is rich enough in similar points of detail. 

Boussingault(2) has examined the influence of food on the 
amount of fat contained in the blo.od. He agrees with Sandras 
and Boueliardat, that no definite influence of the kind is 
demonstrable. Boussingault found, in examining the blood of 
birds which had consumed various kinds of food (vide infra), or had 
not been fed for thirty-six hours, the following amounts of fat in 
1 part by weight: 


(1) llamsiiurc ini lllul and cinige neuc constante Bestandthcilc des Urins, Berlin, 
18 - 18 . 

(2) Ann. Cli. l'liys. [3] XXIV, 46. 
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Blood in 
the normal 
condition. 


Pigeons 0-0021 (starch.) 

Ditto 00046 „ 

Ducks 0-0042 „ 

Ditto 0-0044 (albumin and gelatin.) 
Ditto 0 0049 (nuts.) 

Ditto 0-0034 (nothing.) 


Pigeons of 3 weeks 


Pigeons of 1 month 


'0-0050 (albumin.) 
.0-0043 (nothing.) 
■0-0055 (albumin.) 
0-00(i5 (lard.) 

’ 0-003G (nothing.) 
0-0070 (nothing.) 


Blood In Abnormal Conditions;. —Poggiale and Marchal(l) have 
analysed the arterial (A) and venous (B) blood of a patient suffering 
from inflammation of the brain, following erysipelas; Grassi(2) has 
examined the blood (C) of a person labouring under hydrocele, which 
proved to contain more than the normal amount of albumin and 
salts. Cliatiu and Bouvier(3) analysed the blood (13) of a person 
suffering from scurvy, in which the fibrin was found increased, 
the amount of corpuscles and albumin diminished; Favre(4) made 
a similar analysis (E), and found an increase in the water, a conside¬ 
rable diminution of the corpuscles, and an increase of the fibrin. 
Becquerel and Rodier(5) have stated, as general results, obtained 
by repeated analyses of such blood, that it is of less density, contains 
more water, fewer corpuscles, and as much, or more fibrin than 
normal blood. Leonard and Foley (0) have communicated a scries 
of analyses on the composition of the blood in the endemic diseases 
of Algiers, and Micliea(7) has analysed the blood of insane 
persons. 


Solid mailers generally 

Soluble, non-coagulablc substances 

Fibrin 

Albumin 

Corpuscles 

Fatty matters 

Chloride of sodium . 

Soluble salts 
Phosphate of lime 
Scsquioxide of iron . 

Albumin and salts 
Solid matters in scrum 
Water 
Loss 


! A. 

! 

B. 

C. 

D. 

E. 

177-5 

181-0 

2G9*7 

_ 


— 

— 

— 

1G-3 

— 

6-2 

61 

S-9 

1*0 

4-4 

66-0 

61-3 

— 

G2*3 

_ 

97-5 

106-0 

11G-7 

rt6-3 

41-4 

; li 

1-2 

— 

— 

— 

: 3-1 

3-3 

_ 

_ 

_ 

21 

2-2 

—- 

_ 

■ 

0-8 

0-8 

— 

— 

— 

0-6 

0-6 

— 

— 

— 

— 


119*9 

— 

— 

— 

— 

— 

— 

76-6 

822-5 

0-1 

818-4 

0-9 

730*3 

0*2, 

-831-1 

874-6 


(1) J. Cliim. Med. [3] IV, 235; Compt. Rend. XXVI, 143; J. Pharm. [3] XIV, 363. 

(2) J. Pharm. [3] XIV, 3G4. 

(3) J. Chim. Med. [3] IV, 141. 

(4) Compt. Rend. XXIV, 1136. 

(5) Compt. Rend. XXIV, 1090; J. Pr. Client. XLI, 350. 

(6) J. Chilli. Med. [3] III, 365. 

(7) Gaz. Med. de Paris, 9, 10 and 11, 1848; Schmidt’s Jalirb. dcr gcs. Med. 
LXI, 145. 
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Lassaignc(l) has analysed the blood of dogs before and after 
etherization; air saturated at 15° with ether-vapour contains, 
according to this author, about 35*4 vol. of the latter to 13*5 
oxygen, and 51*1 nitrogen. He estimates the quantity of ether 
contained in venous blood, after etherization, at 0*081 per cent. 



In 100 parts. 

In 1000 parts. 

r 

Crassa- 

inentuni. 

Serum. 

f - 

Water. 

Fibrin. 

Corpus¬ 

cles. 

— V 

Albumin & 
alk. salts. 

Arterial blood, before 

57*7 

42-3 

797*0 

3-8 

144-7 

54-5 

„ „ after 

46-4 

53*0 

809*2 

3-9 

131-7 

55-3 

Venous blood before 

53*5 

40*5 

798-7 

3-6 

113-3 

52-4 

„ „ after 

48-3 

51*7 

813*3 

3-4 

122-1 

61-2 

„ „ before 

05-5 

34-5 

723*6 

2 4 

183-1 

90-9 

tt tt aftw 

59*7 

40-3 

778-9 

1*7 

147-4 

720 


Blood of Lower Animals.— IIarless(2) has communicated observa¬ 
tions on the blood of the Ascidia and of the Cephalopoda generally. 
The blood of these animals is colourless in the vessels, and assumes a 
deep-blue colour on exposure to the air, by the influence of the carbonic 
acid contained in the latter. Oxygen, again, almost entirely removes 
the colour. Hi bra found in the blood of Eledove 7*33 solid parts to 
92*67 water; 100 dry blood yielded 35*88 ash; 100 ash contained 
73*1 chloride of sodium, 2*0 sulphate of soda* a doubtful trace of 
phosphate of soda, and 24*9 phosphate of lime and copper. Iron was 
not found, nor was it traced in the liver. There were 1*12 per cent 
of copper in the ash of the latter. Copper has also been found in 
Cancer pagurus, Acanthias zeus, and Conger vulgaris; its amount 
was in an inverse ratio to the quantity of iron present. The blood of 
Helix pomatie also contains much copper; the part of the ash which 
was insoluble in water contained 2*57 per cent. This blood likewise 
became blue (in winter) on exposure to the air, but the blue colour 
was destroyed by carbonic acid, and restored by oxygen. The 
colouring matter was precipitated by alum, rcdissolved by an excess, 
and reprocipitatcd by ammonia. The'combination of colouring matter 
and alumina yielded 29*53 per cent of a green ash rich in copper. 

Amount of Carbonic Acid or Carbonated Alkali In the Blood.— 
Lekmann(3), to establish the view that blood contains a carbonated 


(1) J. Chilli. Mud. [3] ill, 182, 219. 

(2) Miiller’s Arthiv. IS 17, Nr. 2, 148; Edinburgh Monthly Journal, May, 1848; 
Chcm. Gaz. 1848, 214. 

(3) Her. d. Kgl. siiehs. Gcsellsch. d. Wissench. zn Leipzig. Ill, 96; J. I’r. Chein. 
XL, 133. 
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alkali, has communicated results of experiments, in which the free 
carbonated car konic acid was first expelled by hydrogen introduced into the 
theblood blood, the combined carbonic acid being subsequently removed in 
a rarified space by acetic acid. According to his determinations, 
1000 grms. of fresh ox-blood contains, on an average, 0*132 grms. 
(70 cub. cent.) of free, and 0*676 (360 cub. cent.) of combined car¬ 
bonic acid.—He mixed blood with an equal quantity of water, 
coagulated the albuminous constituents by heat, and evaporated the 
fluid after separation from the coagulum. The residue was incine¬ 
rated at the lowest possible temperature; in 100 parts of ash there 
were found from 4*1 to 4*4 of sulphate of soda; 3*7 phosphate of 
soda (3 NaO, P0 5 ), from 15*8 to 18*1 carbonate of soda, and from 
74*0 to 75*0 of alkaline chlorides.(l) 

Liebig(2) has made the following remarks on the property of the 
scrum of the blood to absorb more carbonic aeid than does an equal 
volume of water, and on the presence of carbonate of soda in the 
•blood ; it may be observed that many have supposed this property to 
depend on the conversion of the latter into the bicarbonate. 1 vol. of 
water absorbs 1 vol., 1 vol. of serum 2 vols. of carbonic acid; if 
the absorption of an extra volume depended upon the formation of 
bicarbonate of soda, 1 vol. of scrum should originally contain 1 vol. 
of carbonic acid in the shape of neutral carbonate of soda, and on 
mixing 1 vol. of serum, saturated with carbonic acid, with acids, 
2 vols. of carbonic acid ought to be evolved, provided that the third 
volume remained absorbed in the acid fluid. In reality, however, 
we find, that in this case much less carbonic aeid is evolved, 
even less than ought to be evolved under the supposition that the 
aeid added holds an equal volume of carbonic aeid in solution. 
Serum that has been strongly concentrated by evaporation evolves 
no measurable trace of carbonic acid gas on the addition of acids. 
The greater capacity for the absorption of carbonic acid, possessed by 
serum, as well as its alkaline character, depends upon the presence 
of phosphate of soda which it contains(3). A solution of 1 part of dry 
phosphate of soda (2 NaO, HO, l’O r> ) in 100 parts of water, absorbs 
likewise a double volume of carbonic acid. By shaking up with 


(1) These statements do not apply to blood in general, but only to the blood of 1ml- 
locks; they prove indubitably the presence of carbonate of soda in the ash of blood, 
but whether an alkaline carbonate is dissolved in the blood as such, remains still to 
be ascertained. 

(2) Loc. cit. II. p. 161. 

(3) Or upon a salt with alkaline base and alkaline reaction, which evolves the absorbed 
carbonic acid again on the application of heat. 
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air, or by diminishing the atmospheric pressure, two-thirds of the 
carbonic acid taken up arc evolved at the ordinary temperature; the 
entire amount of carbonic acid gas is given off during simple evapo¬ 
ration in the atmosphere. When the blood absorbs carbonic acid, 
the soda of the former is appropriated partly by the carbonic acid 
and partly by the phosphoric acid, but the phosphoric acid which 
has been expelled remains and tries to reunite itself with all the 
soda, consequently the phenomena are different from what they 
would be if the blood really contained carbonate of soda as such. 

Ash of Blood. —Iienneberg(l) has analysed the ash of the blood 
of fowls (A), and of a mixture of the blood of fowls and turkeys 
(B, the former predominating). The ash was white and did not 
effervesce with acids, the aqueous extract yielded a pure white preci¬ 
pitate with nitrate of silver. The results were, after subtraction of 
the charcoal: 



A. 



A. 

B. 

Phosphoric acid, combined 



Chloride of potassium 

29-14 

36-81 

with an alkali 

19-63 

20-24 

Chloride of sodium . 

16-87 

3-31 

Phosphoric acid, combined 



Soda • 

21-01 

2102 

wait earths and metallic 



Sesquioxide of iron . 

3-89 

4-77 

oxides .... 

6-99 

8-49 

Lime 

1-03 

0-93 

Sulphuric acid 

119 

0-97 

Magnesia 

0-22 

0-46 

Endcrlin(2) has 

examined the asli of the blood 

of various 


animals, and communicates tin* following results. (The numbers 
subjoined in brackets to the names of the animals indicate the 
amount of ash obtained from 100 parts of blood.) 



i 

Goose. j Goose 1) 

Young 

! Young 

Young 

Young 

■ Young 

Young 


cock. 

i Cock 

cock. 

cock. 

cock. 

cock 


[1-22] : [1-28] 

[1-23] 

.'[1-13] 

2} 

3) 

4) 

5) 

2 Fe,0„ 3 P0 5 

9-61 

11-07 

8-15 

7-95 

8-45 

8-70 

7*5 

7-6 

2 Cab, PO. 

2 MfiO, POj 

9-34 

6-01 

12-54 

■8-47 

j 9-63 

! 13-26 

14-79 

11-50 

150 

15-2 

2 KO, PO. 

26-21 

18-57 

36-38 

18-36 

52-34 

50-48 

25*0 

21-4 

2 NaO, POj 

6-18 

20-68 

317 

719 

— 

— 

— 

— 

KO, S0 3 

3 NaO, PO. 

2-34 

0-65 

— 

3-30 

— 

z 

— 

— __ 

NaCl 

39-84 

27-20 ; 

40-13 

46-50 

20-89 j 

23-57 

3 7 0 

38-1 

3 NaO, 2 SiO., 

— 

— 

2-98 

— 

1 

— 

— 

— 

3 KO, 2 SiOj 

— 

I 

— 

_ 

3-53 i 

2-75 

14-6 

14-4 


1) This goose had been fed for a considerable period with maize ; the blood 
chocolate-coloured, and did not separate into coagnlnni and scrum. 

2) Fed for some time on wheat. 3) The same. 

4) Fed on barley. 5) As the last. 

(1) Ann. Ch. rharm. XXI, 255 ; corrected, LXV1, 112. 

(2) Ann. Ch. Pharm. LXV1I, 304. 
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The ash of birds’ and fishes’ blood was white, that of frogs like 
that of omnivorous animals reddish-yellow. The ashes of birds’ blood 
were soluble in hydrochloric acid without evolution of gas. Enderlin 
has also given some analytical data in reference to the ash of the. 
crassamcntum of cock’s and duck’s blood, and of the serum of the 
latter. 

Metals In tbc Animal Organism and especially In the lllnod.— 

The question whether besides iron (and manganese) there arc other 
heavy metals, such as* copper, lead, &e., in the healthy animal 
body, has been repeatedly discussed. In 1832, Sarzeau stated that 
flesh contained copper ; in 1838, Devcrgie and Ilcrvy asserted that 
they had found varying quantities of copper and lead in the ash of 
the internal organs of different individuals, who had died a natural, 
death. Danger and Flandin subsequently denied the presence of 
copper in the healthy human body, 11 arse asserted its presence as 
well as that of lead. The following treatises belong to the period 
which this report more especially embraces. Legrip(l) considers tin; 
copper and lead which he found in the human liver and spleen as 
a normal constituent (in 3300 parts, of ash of the human liver and 
he found 2'7 of lead, and 4'5 of copper; in 8700 parts of ash of the 
stomach, rectum, bones, marrow, and tendons of a cow he found 3 2 
of lead and 8'2 of copper). Orfila(2) contends that the liver always 
contains copper, and probably also the other organs. Cheval- 
lier(3) states that the organs in their normal state, generally con¬ 
tain copper and lead but not invariably. Deschamps(1) arrives 
at the conclusion that all sedimentary formations contain copper 


(1) J. C'him. Mod. [S] 111, 251. 

(2) J. Chitn. Mod. [3] III, 370. 

(3) Ibid. [3] III, 375. 

(4) J. Pharra. [3] XIII, 88; Coinpt. Read. XXVI, 102. 
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in addition to iron, that plants take it up,. and that it is contained 
in man and animals in the normal state. (1) 

Millon(2) makes the following remarks, especially in reference to 
the metallic contents of the blood. If the blood be received from the 
vein in a vessel containing about treble the quantity of water, and 
the fluid introduced into a flask filled with chlorine, it becomes brown, 
and soon a grey mass is formed, out of which the fluid portion may 
be easily expressed and washed; almost all the organic constituents 
are to be fouud in the coagulated portion ; the salts of the blood arc 
in the fluid part. If the latter be evaporated to dryness and calcined, 
lie states that 100 parts of the insoluble portion of this residue con¬ 
tains from 1 to 3 of silicic acid, 1 to 5 of lead, O o to 2’5 of copper, 
and 10 to 21- of manganese; and that the copper and lead are con¬ 
stituents of the corpuscles, as 1000 grins, of crassamentum (human) 
yielded 0083 of these metals, whilst 1000 parts of scrum only 
yielded 0’003.—Mclsens(3) was unable, by the most careful analysis, 
to discover copper or lead in the blood of the horse, the dog, or of 
man.—Millon(J-) still contended that he had actually found these 
metals in the blood, but admitted that accidental circumstances might 
have given rise to their presence; he subsequently attributed(5) the 
occurrence to his having examined the blood of soldiers, whose cook¬ 
ing utensils consisted of metal.—Dcschamps(6) equally affirms that 
he found copper in the ash of human blood; and Ilarlefs {see II. 
p. 157) in the blood of the inferior animals. 

Examination of the Juice of Flesh.— Liebig(7) lias published 
researches on the constituents of the juice of flesh ; lie premises 
observations on the direction which, during the last years, nume¬ 
rous investigations in animal chemistry have assumed; and adds an 
historical exposition of the statements in regard to the various con- 


(1) The result formerly arrived at by Millon and I.averan, that in animals which 
have taken tartar emetic, the antimony is retained for a long time, has heen con¬ 
firmed-more recently by Millon (Ann. Ch. Pliys. [3] XIX, 138.) 

(2) Compt. Rend. XXVI, 41; Ann. Ch. Pliys. [3] XX111, 372; Inst it. 1848,10; 
J. Pharm. [3] XIII, 86; J. Pr. Cheni. XLIH, 388. 

(3) Ann. Ch. Phys. [3] XXIII, 358; J. Chim Med. [3] IV, 486; J. Pr. Clicm, 
XLV, 440. 

(4) Ann. Ch. Phys. [3] XXIII, 508 ; J. Pr. Chcm. XLV, 452.] 

(5) Ann Ch. Phys. [3] XXIV, 255. 

(6) J. Pharm. [3] XIV, 410; Compt. Rend. XXVII, 389; J. Chim. Med. [3] V, 20; 
J- Pr. Chcm. XLVI, 115. 

(7) Ann. Ch. Pharm. LXII, 257; Ann. Ch. Phys. [3] XXITI, 129; J. Pr. Cliem. 
XLIII, 281 ; J. Pharm. [3] XII, 227, 386; Compt. Rend. XXIV. 69, 195 (in part.) 
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stituents of the flesh-juice, and more especially of lactic acid and 
creatin. 

In order to obtain the soluble portions of muscle(l), f, i. of 101b. 
of finely chopped meat, free from fat, Liebig advises that 51bs.be 
carefully kneaded with 5 lbs. of water,, and well expressed in a bag of 
coarse linen, and that the residue be treated a second time with 5 lbs. 
of*water. The fluid obtained by the latter procedure is used to treat 
the second 5 lbs. of flesh for the first time; the latter are treated a 
second time with the fluid obtained after a third exhaustion of the 
first portion of flesh, and then soaked in pure water, and squeezed. 
The fluids are mixed, strained through cloth, and heated in a glass 
flask with water, until the latter boils, when the albumin and the 
colouring matter coagulate successively; this temperature is main¬ 
tained until the fluid becomes colourless, and both substances are 
entirely separated by coagulation. For many kinds of flesh it is 
necessary, in order to secure the entire removal of the colouring 
matter, to separate the fluid from the clot after the coagulation 
of the albumin, and to heat it to ebullition in another vessel. This 
fluid, as well as the fluid contained in the coagulum, is strained 
through cloth; if prepai'ed from flesh containing much blood, 
as beef, venison, hare, and fox, it is reddish; whereas that from 
veal, fowls, and fish, is almost colourless. The fluid prepared in 
this manner from horse-flesh and fish is always turbid, that from 
the other varieties of flesh mentioned is transparent. They all taste 
nearly alike; the fluid obtained from the flesh of the marten, has 
a distinct odour of musk. The fluid invariably possesses an acid 
reaction. When concentrated over an open fire, even though ebulli¬ 
tion be avoided, it assumes a brown colour, and at last a dark-brown 
syrup remains, having the odour of roast meat, in which, after 
standing a long time, traces of creatin-crystals become visible. The 
brown colour depends partly upon the formation of a deposit at the 
bottom of the vessel, which assumes a higher temperature; but also 
occurs inevitably even when the evaporation is effected on the water- 
bath. The chief cause of this change is, together with the tempe- 


(1) The flesh of fish must he treated differently, because when finely chopped with 
water, it swells up into a slimy mass, which clops the cloth. It is to he mixed with 
a double volume of water, placed upon a funnel, aud the flesh-juices displaced by the 
gradual addition of small quantities of water. The extract is colourless, slightly 
opalescent, acid, and tastes and smells strongly of fishes. When heated, a soft co¬ 
agulum is deposited, and the fluid, after the addition of baryta-water, evaporation, ami 
cooling, yields a colourless jelly, in which, after twenty-four hours, distinct and regular 
crystals of creatin are deposited. (See Gregory’s statement, II. p. 104). 
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rature, the free acid contained in the fluid, which for that reason 
must be removed previous to evaporation. For that purpose a con¬ 
centrated solution of caustic baryta is to be added to the fluid, so 
long as a white precipitate forms, which occasionally takes place 
even after the fluid has become neutral, or alkaline. The precipitate 
contains all the phosphoric acid of the flcsh-juicc, in the shape of 
phosphate of baryta and phosphate of magnesia, but no phosphate 
of magnesia-ammonia (once only a distinct evolution of ammonia 
was perceived, after the addition of the baryta-water). The amount 
of sulphate of baryta is so trifling, that it may be attributed to the 
juice of blood which had remained. The fluid that is separated from 
this precipitate.is evaporated in shallow porcelain dishes, ebullition 
being avoided. If the upper edge of the vessel becomes hotter than 
the fluid, the latter dries up, so as to form a dark-brown ring, which 
is redissolved on the addition of more fluid, without sensibly dis¬ 
colouring the latter; but on concentration the colour reappears. 
The fluid of the fowl’s-flcsli, treated with baryta-water, remains clear 
when evaporated ; unless a coating of carbonate of baryta be formed 
at the surface, in consequence of an excess of the baryta added. 
When the fluid derived from beef is evaporated to the consistence of 
a thin syrup, a slimy coat forms on the surface, which swells up in 
water, but docs not dissolve in it. In treating veal and horse-flesh, 
these coats form continuously if they are removed, as they should 
be. When the fluid has been reduced to about -r', 7 of its bulk, it is 
placed in a moderately warm place, and allowed to evaporate spon¬ 
taneously, when the creatin is soon deposited in crystals on the walls 
of the vessel. 

Creatin is a constituent of the muscles of all the superior animals ; 
Liebig found it in the flesh of the bullock, the sheep, the pig, calf, 
deer, hare, marten, fox, stag, fowl, and pike; Schlossbcrger(l) had 
obtained it from the flesh of an alligator. The flesh of the fowl and 
the marten contained the greatest quantity, that of the other 
animals less, fish the least. The flesh of a fox, which had been fed 
on meat for two hundred days, did not yield the tenth part of the 
creatin obtained from the same amount of flesh from a fox killed in 
the chase. Fat meat, containing the same amount of fibre as lean- 
meat, yields less creatin than the latter. 100 lbs. of flesh from an 
old lean horse yielded nearly 36 grms. of creatin ; one hundred and 
sixteen lean fowls (the meat of a fowl weighed, on an average, 
203 grms.) about 72 grms.; 86 lbs. of beef 30 grms. The heart of 


(1) Ann. Ch. Tharm. XLIX, 343. 
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the ox contains it in large proportion(l). No crcatin could be 
obtained from the cerebral, hepatic, and renal tissues. If cerebral 
matter be triturated with baryta-water, so as to form a thin milky 
fluid, then strained through a fine sieve and boiled, a coagulurn is 
formed, which contains all the cerebral fat, and a clear, yellowish 
fluid j if the latter l»e freed from the excess of baryta, by a cur¬ 
rent of carbonic acid and heat, it contains two baryta-salts, which 
are soluble in water, and yield a white flocculent precipitate with 
acids, one of which is soluble in alcohol. As to the occurrence of 
creatin in the urine, and its formation from creatinine, see the chapter 
on urine. 

The crcatin-crvstals that subside in the flesh-juice on cooling, are 
washed first with water, and then with spirits of wine ; they are recrvs- 
tallized from boiling water, if necessary, with the assistance of a little 
animal charcoal, when, on cooling, the crcatin is separated in pure 
crystals. If the phosphoric acid had not been entirely removed 
from the fluid by baryta-water, the creatin-crystals obtained from 
the mother-liquor will have an admixture of phosphate of magnesia, 
of which a small portion again mixes with the creatin, when it rc- 
crystallizes. In order to separate this impurity, the hot filtered 
solution is boiled with a little hydrated protoxide of lead, filtered, 
and a trace of lead removed from the solution by a little animal 
charcoal. The crystals of creatin are colourless and transparent, they 
belong to the monoclinomctric system, and bear a resemblance to 
those of sugar of lead (‘2). The crystals are C H II,, N 3 0.,-f 2 110 ; at 
100° they become opaque, and lose 2 HO. Creatin is easily soluble 
in boiling water; the boiling saturated solution solidifies, op cooling, 
into a mass of fine, shining needles; it crystallizes more slowly 


(1) Gregory fChcm. Soc. Qu. J. I, 25; Ann. Ch. Pharm. LXIV, 10ft) observed that 
the flesh of the ray (Itaja but in) and the cod-fish (Gating morrhua), may be easily 
exhausted and expressed, and is in every way adapted for obtaining crcatin. lie ob¬ 
tained from 100 parts of flesh the following proportions of creatin : 

Fowl. Bullock's-hcart. Cod-fish. Pigeon. Ray. 

2-9 to 3-21 1-38 to 1-42 0 94 to 17 0-83 0 to 0 61 

Schlossbergcr (Ann. Ch. Pharm. LXYI, 80) obtained nearly 2 grms. of creatin from 
6 lbs. of human muscle; during its preparation, the above-mentioned slimy coats (see 
p. 163) were constantly deposited; they presented an entirely amorphous condition 
trader the microscope. 

(2) lleintz (Pogg. Ann. LXXIII, 595) found by inicrocryslallometric measurements, 
that the angle between the clinodiagonal and the principal axis = 70“ 20' (by the 
reflecting goniometer 71" 5'), oo P : oo P in the orthodiagonal principal section = 133° 
2' to 133° 8' (by the reflecting goniometer 133° 10'). Comp, the article on creatinine. 
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from a dilute solution, in large, pretty crystals, often of from ^ to 
| of an inch in length, and T ' v of an inch in thickness; 1 part of 
creatin dissolves in 74'4 of water at 18°, and in 9410 of cold 
alcohol (easier in dilute spirits of wine). The cold aqueous solution 
has a slightly bitter, rather astringent taste, and easily becomes 
mouldy if it contains a foreign organic substance. Creatin, even in 
large quantities, is incapable of neutralizing the acid reaction of the 
weakest acid ; it dissolves when heated in baryta-water, and crystal¬ 
lizes without being changed ; when boiled with solution of baryta it 
is decomposed, ammonia being evolved, and carbonate of baryta 
separated (comp. II. p. 107). In a warm concentrated solution of 
creatin the colour of peroxide of lead dot’s not change even on boil¬ 
ing, and the creatiu-ctystals that are deposited on cooling, are free 
from protoxide of lead. A solution of permanganate of potassa, in 
which creatin is dissolved, does not lose its red colour until it has 
stood a long time in a warm place; there is no perceptible evolution 
of gas, and the fluid then no longer contains creatin. It yields 
white crystals on evaporation, and the potassa proves to be partially 
converted into carbonate. 

If the creatin be dissolved in a mineral acid, and the solution 
evaporated at a moderate temperature, we obtain crystals, which are 
no longer unaltered creatin, but are easily soluble in alcohol, and 
hold a part of the acid in chemical combination. By the elimina¬ 
tion of water in this reaction, the creatin is converted into a new 
organic base, creatinine, C s IL N 3 0 2 . It may be obtained in an 
aqueous solution, if carbonate of baryta be added to a boiling 
aqueous solution of the sulphate of creatinine, until effervescence 
ceases, and the fluid exhibits an alkaline reaction. Another method 
consists in dissolving the hydrochlorate in from 24 to 30 parts of 
water, heating the solution in a porcelain vessel to ebullition, and 
adding small quantities of levigated, hydrated protoxide of lead; the 
fluid is thus gradually rendered neutral or slightly alkaline, and a 
treble quantity of tlie^liyd rated protoxide already consumed being 
superadded and ebullition being continued, it seems to coagulate into 
a thick light-yellow paste. The fluid is then filtered and the residue 
washed; in case of the filtrate containing a trace of lead suspended 
or in solution, this must be removed by treatment with a little animal 
charcoal. This method depends upon the conversion of the chloride 
of lead into a basic combination, which is insoluble in water. The 
creatinine crystallizes out of the aqueous solution after concen¬ 
tration in the water-bath, on cooling, in monoclinometric crys¬ 
tals, according to H. Kopp’s determination, in the combination : 
® P . 0 P . x P oo ; OP:* P * = 69° 24'; * P : * P in the ortlio- 
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diagonal principal section = 98° 20'(1). The crystals C 8 H 7 N 3 0 2 
dissolve in 11*5 times their weight of water at 16°, in less hot water; 
in 102 parts by weight of alcohol at 16°, and easier in boiling alcohol. 
The aqueous solution blues reddened litmus-paper, and has a caustic 
taste when concentrated; a crystal of creatinine causes a brown spot 
on wet turmeric-paper. If a solution of creatinine be added to a 
moderately concentrated solution of nitrate of silver it causes a 
coagulation into a mass of fine white needles, easily soluble in hot 
water, and crystallizing unchanged out of it on cooling, they are 
a basic combination of creatinine with nitrate of silver. Solution 
of creatinine yields with a solution of protochloride of mercury 
at once a white curdy precipitate, which in a few minutes is con¬ 
verted into an aggregate of fine, transparent, colourless needles; 
with a neutral aqueous solution of protochloride of zinc a granular 
crystalline precipitate is at once produced(2). Creatinine expels 
the ammonia from the ammonia-salts, and forms beautifully blue 
crystallizable double salts with salts of protoxide of copper.— 
Hydrochlorate of creatinine is formed from crystallized crcutiu by 
passing, at 100", a current of dry hydrochloric acid gas over the 
latter in a Liebig’s desiccating apparatus; the weight of the 
product is at last almost identical with that of the crystallized creatin 
employed, as II Cl is substituted for the 4 HO that arc separated, both 
having nearly the same weight. This salt is also formed when creatin 
is treated with concentrated hydrochloric acid, the solution being 
evaporated, and the dry mass heated in the water-bath until all the 
free hydrochloric acid is removed. It is pretty soluble in boiling 
alcohol, out of which it crystallizes in short transparent, colourless 
prisms, which arc with difficulty soluble in water. On evaporation, 
it is obtained in broad transparent plates of very acid reaction. Its 
composition is C H II 7 0 2 , IIC1. A boiling saturated alcoholic 
solution of this salt, to which ammonia is added until the acid re¬ 
action has disappeared, yields on cooling small, transparent, granu¬ 
lar crystals of creatinine. Bichloride of platinum causes no pre¬ 
cipitate in a dilute solution of hydrochlorate of creatinine, but on 


(1) Heintz also (I.oc. cit. II. p. 1C4) found oo P : ot P in the orthodiagonal prin¬ 
cipal section = 98" 20', 0 P : oo P «= 102° 30', and thence OP: oo P oo = 70" 30'; 
the latter angle direct = 69" 57'. lie points out that creatin and creatinine possess 
almost the same angle of inclination between the principal axis and the clinodiagonal, 
and that for the orthodiagonal of the same length, the clinodiagonal of the former is 
to that of the latter nearly as 2 :1. 

(2) IIeintz's experiments prove (Pogg. Ann. l.XX, 175) that this precipitate, which 
he took for a crcalin-compound (see chap, cm urine), when dried at 120", only yields 
traces of hygroscopic water, and is C'„ 11, N, 0.,, Zu Cl. 
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evaporation at a gentle heat, dark-yellow or pink, transparent, rather 
large crystals form, which are easily soluble in water, with more 
difficulty in alcohol; the same compound is produced when a 
creatinine-solution is evaporated to which a small portion of hydro¬ 
chloric acid and bichloride of platinum have been added; its com¬ 
position is C 8 H 7 N s 0 2 , IICl, Pt Cl 2 .—When 1 part of creatinine is 
evaporated with an equal weight of a mixture, consisting of 27 parts 
of concentrated sulphuric acid with 73 of water, or when a boiling 
saturated solution of creatinine, to which dilute sulphuric acid has 
been added until the reaction is strongly acid, is evaporated, sulphate 
of creatinine is obtained as a white salt-residue ; this is easily soluble 
in warm alcohol, the solution on cooling becomes opaque, and de¬ 
posits transparent, concentric, square-prismatic plates, C B II 7 N 3 0 2 , 
HO, SO s , which remain clear and transparent at 100°. 

In reference to the occurrence of creatinine in the juice of flesh, 
see II. p. 171 ; on the subject of creatinine in urine, and of the 
conversion of creatinine into creatin, see the section on urine. 

If. to a boiling concentrated solution of creatin, ten times the 
amount of hydrate of baryta be added, the solution at first remains 
clear, but on continuing the ebullition, a copious evolution of ammonia 
is effected, and a white crystalline powder is deposited on the sides 
of the vessel. If more hydrate of baryta be added, the water renewed 
as it evaporates, and the boiling continued until ammonia is no 
longer evolved, a clear colourless fluid is obtained on filtering, which 
contains free caustic baryta and a new organic base, sarcosine. A 
current of carbonic acid is passed through the fluid, when, on 
boiling it, the baryta is deposited. The fluid, when evaporated to 
a syrup solidifies, when left at rest, into an aggregate of broad, 
colourless, transparent plates. The caustic baryta should be per¬ 
fectly pure, because every impurity would remain with the sarcosine. 
In order to obtain pure sarcosine, it is advisable to combine it with 
sulphuric acid, and to separate it again. For this purpose dilute 
sulphuric acid is to be added to the sarcosine obtained by evaporation 
of the filtrate, until the reaction becomes powerfully acid ; the fluid 
is evaporated on a water-bath, alcohol added to the syrupy residue, 
and the mixture stirred with a glass rod. The syrupy sulphate 
solidifies into a white crystalline powder, which must be washed 
with cold alcohol, dissolved in water and warmed with pure car¬ 
bonate of baryta, until effervescence no longer ensues, and the 
acid reaction of the solution has disappeared. The filtrate is evapo¬ 
rated to a syrup on the water-bath, and when left to stand at rest 
lor from twenty-four to thirty-six hours, the sarcosine crystallizes out. 
The crystals belong to the rhombic system ; they exhibit oc P, P co, 
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rarely and slightly P and 0 P (oo Pi »P = 77°); they are colour¬ 
less, transparent, very soluble in water, difficultly soluble in alcohol, 
and insoluble in ether. When dried at 100°, they maintain their ap¬ 
pearance ; at a higher temperature they melt, and are volatilized with¬ 
out leaving a residue. If a few crystals are heated for a short time 
to 100", between two watch-glasses, they sublime so as to form a 
net-work of crystals. The composition of sarcosine is C fi 11 7 N 0 4 ; 
it contains the same elements, and in the same proportion, as 
Pelouze’s lactamidc and Dumas’ urethane; it is, however, suffi¬ 
ciently distinguished from both by its insolubility in ether and 
alcohol. It is formed from the crystallized creatin (C 8 1I U N s O fl ) by 
elimination of the elements of urea (C 2 H 4 N 2 0 2 ), which is found 
to be contained in the fluid before the decomposition of the creatin 
by baryta is terminated. The carbonic acid and the ammonia evolved 
during this decomposition, are secondary products originating in the 
decomposition of the urea(l). The aqueous solution of sarcosine 
presents no reaction on vegetal colours; it has a sweetish, acrid, 
slightly metallic taste; it causes no alteration in a dilute solution of 
nitrate of silver or protoehloride of mercury. But if a crystal of 
sarcosine be introduced into a cold saturated solution of proto¬ 
chloride of mercury, it immediately dissolves, and many fine, trans¬ 
parent needles of a double compound are soon formed, into which, 
if sufficient sarcosine be present, the entire fluid is converted. A 
solution of acetate of copper assumes, on the addition of sarcosine, 
a deep-blue colour, and on slight evaporation, plates of a double 
salt, of the same colour, are obtained. If the sarcosine be evaporated 
with hydrochloric acid, hydrochlorate of sarcosine is deposited in the 
form of a white salt, which crystallizes from hot alcohol in the shape 
of transparent grains and needles. If an excess of bichloride of 
platinum be added to a solution of hydrochlorate of sarcosine, no 
precipitate results; if this solution be allowed to evaporate sponta¬ 
neously, large, honey-coloured octohcdrons (the excess of bichloride 
of platinum may be removed from the crystals by a mixture of alcohol 


(1) Sarcosine and urea are not the only products of the decomposition of creatin by 
baryta; if water be added to the alcohol from which the sulphate of sarcosine has 
crystallized, the fluid neutralized with carbonate of baryta, and evaporated to a thin 
syrup, a deposit takes place, long before the point at which the sarcosine would crystal¬ 
lize, of long, colourless prisms, or leaves, possessing a weakly acid reaction; they fuse 
and volatilize without leaving any baryta; they are easily dissolved in water and alcohol, 
and in about 30 parts of ether; salts of silver, protoehloride of mercury, acetate of lead, 
salts of lime, and baryta, produce no precipitate in the aqueous solution; the quantity 
obtained was too inconsiderable to allow of a determination as to whether this substance 
corresponds, in composition, to urethane, with which it presents a great resemblance. 
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and ether) of a double salt C n H 7 N 0 4 , H Cl, Pt Cl 2 -f 2 HO are formed 
(the water escapes at 100°) .—Sulphate of sarcosine, if prepared in 
the above-mentioned (II. p. 167) manner, dissolves when boiled in 
from ten to twelve times its weight of alcohol, and as the solution 
cools, colourless, transparent, very brilliant, four-sided plates are 
deposited, which are scarcely to be distinguished from those of 
chlorate of potassa; they dissolve with difficulty in cold alcohol, 
but easily in water, and crystallize from the latter in large pinnate 
lamina;. The aqueous as well as the alcoholic solution of this salt, 
has an acid reaction, so that it is difficult to determine when the 
free sulphuric acid has been entirely washed out. Crystallized sul¬ 
phate of sarcosine is C„ H 7 N 0 4 , HO, S0 3 -f HO (the equiv. of water 
of crystallization is expelled at 100°). 

If the mother-liquor of the flesh-juice be farther evaporated, after 
all the creatin has crystallized, and then small portions of alcohol 
be added until a milky turbidity is produced, yellow or white granu¬ 
lar laminated or acicular crystals are deposited from this mixture, 
when allowed to stand at perfect rest for a few days; they may be, 
though slowly, filtered off from the mother-liquor which has now 
become thick, and washed with alcohol. These crystals are a mixture 
of various substances ; they always contain creatin; if the addition 
of baryta did not precipitate all the phosphoric acid from the flesh- 
juice, the deposit also contains phosphate of magnesia; however, the 
main constituent is the potassa- or baryta-salt of a new acid, ino- 
sinic acid(l). If the exact quantity of baryta necessary to precipi¬ 
tate the phosphoric acid was added, the crystals contain inosinate of 
potassa; if the baryta was in excess, they contain inosinate of 
baryta, or a mixture of both salts. The deposit is to be dissolved 
in hot water, and chloride of barium added; on cooling, inosinate of 
baryta crystallizes out, and has to be recrystallized. The inosinic 
acid may be easily separated from the baryta-salt by dilute sulphuric 
acid, and from the copper-salt by sulphuretted hydrogen; the 
aqueous inosinic acid obtained in either way has a powerfully acid 
reaction, and possesses an agreeable flavour of broth; if evaporated, 
a syrup is formed, which presents no traces of crystallization after 


(1) The temperature at which the flesh-juice is evaporated, has a great influence on 
the preparation of inosinates. In some cases in which the evaporating temperature 
never rose above 100°, no trace of them was obtained; whilst flesh-juice of the same 
animal yielded copious quantities of them if, during evaporation, the fluid was main¬ 
tained at 50° to 60°, by means of a current of air passed over it.—Gregory (Loc. 
cit. It, p. 164 ) obtained rather more than 4 gras, of inosinate of baryta from 7 lbs. 
of the meat from fowls, but none from bullock’s-heart, pigeon, ray, or codfish; 
Schlossberger (Loc. cit. II. p. 164) could obtain no inosinic acid from human muscle. 
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Mo* of the standing for weeks; if treated with alcohol, the thick fluid is con- 
verted into a pulverulent, firm, hard mass, of which only traces dis¬ 
solve in alcohol. - The acid is precipitated from a concentrated 
aqueous solution by alcohol, in the shape of white, non-crystalline 
flocks; it is insoluble in ether.—In the so-called hydrated state 
this acid C 10 H-N 2 O n contains the elements of anhydrous acetic 
acid (C 4 H 3 0 3 ), of oxalic acid (C 4 0 6 ), and of urea (C 2 H t N 2 0 2 ). 
If heated with a little peroxide of lead, dilute sulphuric acid being 
added, the peroxide of lead becomes white, and the filtered fluid, 
after being freed from the excess of sulphuric acid, deposits acicular 
crystals on evaporation. If mixed with nitric acid in the concen¬ 
trated state, no precipitate is formed, but on evaporation, small, 
colourless, granular crystals are formed, which were obtained in 
tab minute a quantity to be subjected to a closer examination.—Free 
inosinic acid produces no precipitate in lime-, or baryta-water; but 
if allowed to stand and evaporate in the atmosphere, transparent 
nacreous laminae of inosinate of lime and baryta are formed. The 
free acid, and its soluble salts, yield, with acetate of copper, a 
beautifully greenish-blue precipitate of inosinate of copper, which, 
on being dried, forms a light-blue, amorphous powder, which is 
almost insoluble in water, entirely so in acetic acid, and readily 
soluble (with a blue colour) in ammonia. Silver-salts give a white 
precipitate with the inosinates; the precipitate is gelatinous, like 
hydrate of alumina, does not blacken, or only slightly so, on expo¬ 
sure to light, dissolves slightly in pure water, less readily in water 
containing nitrate of silver, and completely in nitric acid and in 
ammonia. Inosinic acid produces a white precipitate with lead-salts. 
The alkali-salts of inosinic acid are decomposed when heated on 
platinum-foil, 'giving rise to a strong and agreeable odour of roast 
meat.—The potassa-salt is obtained directly from the flesh-juice 
(see II. p. 169), or from the baryta-salt, by careful decomposition 
with carbonate of potassa; it is very soluble in water, and crystallizes 
from the solution in thin, four-sided, long prisms; it is insoluble 
in alcohol, and is precipitated by it even iq dilute solutions (a more . 
concentrated solution is converted, by the addition of alcohol, into a 
paste of fine, nacreous plates); the crystals are KO, C, 0 1I 6 N. 2 Oj„ 
-F 7 IIO ; the water escapes at 100°. Inosinate of soda crystallizes 
in fine, silky needles, is very soluble in water, and insoluble in alco¬ 
hol. Inosinate of baryta, prepared as directed above (comp. 11. 
p. 169), is insoluble in alcohol, soluble in 400 parts of water a< 
1C", but more easily in hot waterf If an aqueous solution, which is 
saturated at 70", be heated to ebullition, a portion of the salt, is 
precipitated as a resinous mass; boiling water does not dissolve as 
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much of the salt as water at 60° to 70°, and the residue obtained, 
on boiling with water, if submitted to continuous ebullition, suffers * “ l “ h of 
some change, which causes it to be insoluble in water of a lower 
temperature. The crystals of the baryta-salt are elongated quadri¬ 
lateral, nacreous plates, BaO, C 10 H 6 N 2 O 10 + 7 HO; they effloresce 
in dry air ; at 100° they lose all their water, and become opaque 
and lustreless.—Liebig points out that the investigation of inosinic 
acid and its salts, is not yet to be considered as concluded, as flesh 
only yields so small a quantity of it. 

If the flesh-juice, from which the inosinates were separated by 
alcohol, be treated with a farther portion of alcohol, amounting to 
about five-times the volume, it separates into two strata, the lower 
one thick, syrupy, and brownish-yellow; the upper one lighter, and 
of about 20 times the volume of the former. At — 5 n numerous 
crystals of chloride of potassium are speedily deposited from the 
heavier portion. If the more heavy fluid be separated from the 
lighter portion, and treated with an equal volume of ordinary ether, 
it is rendered milky, and if left at rest, an amber-yellow, syrupy 
fluid, consisting almost entirely of lactate of potassa, collects at the 
bottom of the vessel. The supernatant fluid also contains some 
of this salt, but its chief constituent is the creatinine above spoken 
of. If the supernatant fluid, which contains ether and alcohol, be 
subjected to distillation and the residue evaporated to a slightly 
syrupy consistence, the latter, on cooling, solidifies into a mass of 
fine plates, from which the mother-liquor may be filtered off after 
dilution with a little alcohol. If these crystals be washed with 
alcohol, dried and dissolved in boiling alcohol, crystals of creatinine 
are at once deposited, on the cooling of the solution. The motlicr- 
liquor, when gently evaporated, yields yellowish quadrilateral tables 
of creatinine, which may be obtained perfectly colourless by treat¬ 
ment with a little hydrated protoxide of lead and animal charcoal. 

If the fluid, from which the inosinates have been deposited, be 
evaporated in the water-bath and the residue treated with alcohol, all 
the lactates pass into the solution. If the alcoholic solution be sepa¬ 
rated from the insoluble syrup it contains, and the alcohol removed 
by evaporation, a yellow syrup remains, which after from eight to 
ten days solidifies into a soft crystalline mass. The crystals which 
have formed, consist of creatinine, creatin, the potassa-salt of a 
nitrogenous acid, distinct from inosinic acid; the mother-liquor 
contains lactate of potassa. In order to prepare the lactic acid, 
the entire mass is to be mixed with an equal volume of dilute sul¬ 
phuric acid, (2 vols. of concentrated acid to 2 vols. of water), or 
with a solution of oxalic acid of similar strength (with so much of 
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tfonTfuTe the latter that a crystalline deposit takes place), and this mixture 
J iie»h? f R t once treated with the treble or quadruple volume of alcohol. 
Sulphate, or oxalate of potassa is precipitated, and the lactic acid 
remains in solution; the fluid is mixed with ether until no tur¬ 
bidity is produced, then filtered, the alcohol and the ether dis¬ 

tilled from the filtrate, and the residue concentrated to a syrupy 
consistence on the water-bath. Half the volume of alcohol is added 
to this syrup, and then five times its volume of ether, by which 
means an almost pure ethereal solution of lactic acid is obtained; 
after the ether is evaporated, milk of lime is added to the residue 
until a strongly alkaline reaction is produced; it is filtered, and 
the solution placed in a warm place, when it is soon converted 
into colourless crystals, appearing yellow only from the adherent 

nether-liquor, which is removed by washing with alcohol. In 

order to separate the sulphate of lime from the mass, the crystals 
are dissolved in spirits of wine of CO per cent, the solution filtered, 
and, if coloured, treated with a little animal charcoal, when, on 
evaporation, pure crystals of lactate of lime arc deposited.—By this 
method, lactate of lime may be obtained from all kinds of flesh. 
Fish alone renders a different mode of treatment necessary. The 
juice of the latter is evaporated to a syrup, and mixed with an 
aqueous solution of tannic acid by which a thick yellowish-white 
precipitate is formed, which when heated appears like pitoli. The 
fluid separated from it is treated, as above, with sulphuric or oxalic 
acid, and the result is an ethereal solution of a mixture of gallie acid 
(formed out of the tannic acid), and of lactic acid; the former par¬ 
tially crystallizes out after removal of the ether. Without separat¬ 
ing these crystals, the acid mixture is saturated with milk of lime, 
and filtered offtfrom the residue which becomes dark-brow’n or black ; 
the filtrate (if discoloured) is treated with animal charcoal and evapo¬ 
rated ; after a time, perfectly white lactate of lime crystallizes out. 
The identity in the composition w'ith that of lactic acid, was estab¬ 
lished by analyses of the lime-salt and of the zinc-salt; in reference 
to peculiarities exhibited by lactic acid obtained from flesh, when 
compared with common lactic acid, see I. p. 397. 

Liebig has, finally, examined the inorganic constituents of flesh- 
juice. If the latter be evaporated without an addition of baryta, and 
then incinerated, an ash is obtained which it is difficult to burn 
white, and which consists of phosphates of the alkalies and chlorides 
of metals only. The soluble salts obtained from this ash contain 
the various modifications of phosphoric acid. The ash of the flesh- 
juice of the ox, the horse, the fox, and of the deer, yields a strongly 
alkaline solution, which is first precipitated white by neutral nitrate 
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of silver and then yellow; after precipitation the mixture is com¬ 
pletely neutral; hence the ash contains salts of phosphoric acid 
with 2 and 3 equivs. of alkali; the same is the case, though in a 
different proportion, if the ash be evaporated with nitric acid and 
heated to redness, the alkali of the metallic chlorides being thus 
added to the alkaline phosphates. The ash of flesh-juice obtained 
from tBe fowl yields an aqueous solution, with which nitrate of silver 
forms a pure white precipitate, and which therefore contains an 
alkaline pyrophosphate; even after the ash has been moistened with 
nitric acid and heated to redness, the aqueous solution is still pre¬ 
cipitated white, whence it may be concluded that the flesh-juice con¬ 
tains also a little alkaline phosphate with 1 cquiv. of base. As the 
flcsh-juice acquires an acid reaction before the point at which the 
phosphoric acid is separated by baryta (at which the former con¬ 
sequently does not, as yet, contain any baryta), there must be present 
an acid lactate and an acid phosphate of alkali (the amount of inosinic 
acid is too trifling to be considered). Liebig appends remarks on 
the equilibrium between these two acids, and on the maintenance 
ol' the equilibrium in the constitution of the blood in the organism. 
He was unable to discover lactic acid in the urine, and arrives 
at the conclusion, that the lactic acid is consumed in the support 
of the respiratory process. 

The flesh-juice of all animals is particularly rich in potassa; it 
contains chloride of potassium, and but little chloride of sodium; 
the relation is the reverse in the blood. Liebig found that the 
proportion of potassa to 100 parts of soda is approximative^: 

Fowl. Ox. Horse. Fox. Pike. 

In the blood 40-8 5-9 9 5 — — 

In the flesh 381 0 279 0 285 0 2110 497 0 

He discusses the formation of the amount of phosphate of soda 
necessary for the organism of animals which only consume plants 
containing potassa, and the necessity for the consumption of chlo¬ 
ride of sodium in such cases. He inquires,- moreover, into the 
amount of carbonic aci$ and alkaline carbonate contained in the 
blood, (see II. p. 158). The quantity of lime contained in the flcsh- 
juice he found to be generally very minute; in regard to the flesh- 
juice of the fowl alone it was determined that it contains 3'92 times 
more magnesia than lime. He found that in the flesh-juice of the 
ox the quantity of phosphoric acid, in combination with alkalies, 
is from 3-5 to 3*2 times more than with magnesia. 

For the results which Liebig’s investigations have yielded to 
the chemistry of food, we refer to our Report on Technical Che¬ 
mistry. 
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Flesh-ash. —Enderlin(l) has communicated some analytical data 
on the ash from the flesh of the cock, frog, and perch ; lie has also 
examined the ash of the common fly. 

Animal Juices Generally. —Andral(2) has communicated observa¬ 
tions on the acid or alkaline reaction of the fluids of the human 
body, and has pointed out that the peculiar reaction of each fluid, in 
the normal state of the body, is more constant than might Be sup¬ 
posed.—He found the serum of the blood to be invariably alkaline. 
The skin secretes two fluids which have a different reaction ; acid 
sweat and alkaline fatty matter. The clear fluid containing no cor¬ 
puscles, which is secreted on healthy mucous membranes, has an acid 
reaction ; when mixed, however, with a turbid fluid, containing 
corpuscles, its reaction is alkaline. Andral considers the normal 
reaction of the secretion of the mouth to be acid ; but this may 
become alkaline by the admixture of saliva. The saliva and the 
tears he found to be invariably alkaline. Healthy urine lu: stairs 
to be invariably acid, or neutral, if a superabundance of water has 
rendered the acidity imperceptible. Andral discusses the acci¬ 
dental influences which may give rise to an alkaline reaction of the 
urine. We must content ourselves with referring the reader to 
the original for the details of these investigations. 

We also confine ourselves to a mere mention of C. Sclimidt , s(3) 
investigations of transudation in the animal body, and the compo¬ 
sition of the secretions dependent upon this process, referring to the 
treatise itself. 

Liquor Amnii. —Seberer(l-) found the pure liquor amnii of a five 
months’ foetus, a) and of a mature foetus b) to be thus constituted : 

Albumin and Extractive Salts, chiefly with 

mucus. matter. alkaline base. Water. 

a) 7-07 7-21 9-25 975 84 

b) 0-82 0-60 7-00 991-47 

He found no urea l it, but he seems to think it contains 
creatinine. 

Examination of Fluids taken from the Diseased Body. —Bur- 
guiercs(5) has communicated observations of the reaction of fluids 
obtained from the body of cholera patients. He found the normal 
acid reaction of the cutaneous surface cancelled, and the reaction of 
the stomach alkaline. 

(1) Ann. Ch. Pharm. LXVI1, 304. 

(2) Ann. Ch. Phys. [3] XXIV, 116; Compt. Rend. XXVI, 649. 

(3) Ann. Ch. Pharm. LXVI, 342. 

(4) From Siebold and Kiilliker’s Zeitschrift fur wissenscliaftl. Zoologic, 1, 88, 
in Pharm. Centr. 1848, 908. 

(5) Compt. Rend. XXVII, 343. 
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Grassi(l) has examined the fluid taken from an hydrocele, 
Landerer(2) that of an hygroma found in the orbit after extirpa¬ 
tion of an eye. 

castoreum. —On distilling Castoreum Canadense with water Woh¬ 
ler (3) obtained a distillate which smelt strongly of castoreum, and 
slightly, but distinctly, exhibited the reaction of carbolic add on 
the addition of sesquichloride of iron. The fluid in the distilling 
apparatus when filtered hot from the mass of castoreum, deposited 
on cooling a small quantity of a pulverulent, yellow substance, 
wliieh was easily soluble in potassa, but was not farther examined; 
the Altered fluid contained a benzoate and salicin. 

sugar in the Over.— -Bernard and Barrcswil(4) have found 
sugar in the liver even of animals which were exclusively fed on flesh. 
According to their views, the liver is the only organ of the animal 
body which in the healthy condition contains sugar.(5) They did not 
obtain the sugar in the crystallized or solid state, but proved its 
existence by fermentation and the isolation of the alcohol thus 
formed. (6) 

sue.—Several chemists have examined the bile of various animals. 
ThAile of pigs and bullocks has been studied with particular care. 
We shall flrst report the results to which the investigation of ox-gall 
has led; we can then easily append the results obtained by the 
examination of the bile of other animals. 

ox-g&ii.—S trcckcr(7) and Mulder(8) have published two trea¬ 
tises on the ox-gall. 

It is well known that there were two principal views as to the 
constitution of the chief constituent of the ox-gall, which remains, 
after evaporation of the contents of the biliary vesicle, together with 
minute quantities of biliary mucus, fats, cholcsterin, and several 
inorganic salts. According to Berzelius, it consists of a single 

(1) J. Pharm. [3] XIV, &14. 

(2) Repcrt. Pharm. [2] XLV, Gl. 

(3) Ann. Cli. Pharm. LXVII, 360; Repert. Pharm. [3] II, 90. 

(4) Conipt. Rend. XXVII, 514. 

(5) More correctly perhaps: which yields sugar on boiling with water. 

(G) Experiments conducted in the Giessen laboratory have confirmed these state¬ 
ments, both in reference to the liver of-graminivora and carnivora. 

(7) Ann. Cli. Pharm. LXV, 1; J. Pr. Chcm. XLVI, 137 ; J. Pharm. [3] XIII, 215 ; 
Chcn^ Gar,. 1848, 149; Ann. Ch. Pharm. LXVII, 1 •, J. Pr.Chcm. LXVI, 143; J. Pharm. 
[3] XV, 153; Laur. and Gerh. Compt. Rend, des Trav. Chim. 1849, 43 j Chcm. Gaz. 
1849, 49, 74. 

(8) Mulder has also published a critique of Strecker’s iuvestigations. 
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mother-substance bilin together with several products of its decom¬ 
position, which are partly non-nitrogenous acids as fellinic and 
cholinic acid, possessing the property of forming conjugate combina¬ 
tions, of an acid character, with bilin. These compounds, bilifellinic 
and bilichotinic acids, however, are so unstable that even the mere 
treatment with ether causes a partial separation, as the acids dis¬ 
solve in ether, whilst bilin, being insoluble in it, is left as a residue. 
Muldcr(l) has since attempted to defend this view in an elaborate 
investigation.—Demarjay was the first who taught another doctrine 
in reference to the constitution of the principal constituent of ox-gall, 
which has been mainly adopted by Liebig's school, viz., that it is 
the soda-salt of a nitrogenous acid— choleic acid, which after Red- 
tenbacher's discovery of the sulphur contained in taurin proved 
to be a sulphur-acid. 

Strecker has been led, by elaborate researches, to the conclusion 
that the organic constituent of.ox-gall indeed possesses an acid 
character, but that it consists of two different substances, which, 
however, when decomposed, yield the same non-nitrogenous products 
on the one hand, and different nitrogenous substances on the other; 
viz., taurin and glycocoll. The two acids may therefore be looted 
upon as conjugated compounds of the same acid with glycocoll and 
taurin. We shall communicate the results of the investigation so 
as first to • describe the acid conjugated with glycocoll (cholic acid) 
and its products of decomposition with alkalies and acids, and then 
treat of the acid conjugated with taurin (choleic acid). 

One of these acids is the cholic acid, which was discovered a con¬ 
siderable time ago by L. Gmelin, and which Strecker recommends 
to be prepared in the following manner: Fresh ox-gall is to be 
evaporated to dryness in the water-bath, and the coloured fluid 
treated with ether. A deep coloured, more or less syrupy deposit 
is thus produced, which, if left for a longer period in the fluid, is 
entirely, or more frequently, only partially converted into a mass of 
aeicular crystals (Platner's crystallized bile). If the precaution be 
employed only to precipitate a portion, by an insufficient quantity 
of ether, the first deposit will be found to contain the whole of the 
colouring matter, and comparatively more of the sulphur-body; the 
alcoholic fluid, which has been decanted, yields a new, almost colour¬ 
less precipitate, on the addition of more ether, which, after remaining 
a short time in the fluid, is transformed into a mass of aeicular 

(1) Scheik. Onderz. IV, 1. 
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crystals, grouped in rays.(l) After standing for twenty-four hours 
the fluid is decanted, and the precipitate washed with a mixture of 
alcohol and ether, and redissolved, while moist, in water. This 
aqueous solutioft, when treated with dilute sulphuric acid, yields, a 
milky fluid, from which, after a few hours, a quantity of white 
needles are separated, so that the entire fluid often solidifies. There 
are generally some oily, coloured drops between the crystals. The 
mass is thrown upon a filter, washed with cold water, in which the 
oily drops dissolve, and the residue finally treated with boiling 
water, in which the chief part is dissolved, leaving small scales, 
which present a nacreous lustre; the fluid, after being filtered hot, 
solidifies into a mass of crystals, which consist of pure cholic 
acid. The residuary matter on the filter is an insoluble modifica¬ 
tion of cholic acid, which may be reconverted into cholic acid by 
solution in alcohol, and precipitation by the addition of water. 
Strcekcr calls it paracholic acid. There is another method of 
preparing cholic acid, which resembles the one given by L. Gindin; 
for this purpose the precipitate obtained from fresh ox-gall, by 
solution of acetate of lead, is employed; it is suspended in water 
(Mulder), or acetic acid (L. Gmelin), or finally, it is dried and 
dissolved in alcohol (Strcckcr), and decomposed with sulphuretted 
hydrogen. In the two former cases the sulphide of lead is first 
washed with cold, and then with boiling water; in the latter case, 
however, the alcoholic fluid is filtered, and the sulphide of lead 
washed with water, which is allowed to run into the alcoholic liquid; 
the milky solution, on being left to stand, deposits crystals of cholic 
acid. The cholic acid, however, thus obtained, contains ammonia 
according to Mulder, and has to be freed from it by solution 
in baryta-water. 

Cholic acid forms delicate, white needles, which scarcely present a 
diameter even when magnified 300 times; when collected on the 
filter they arc at first very voluminous, but gradually contract into 
a silky leaf. 1000 parts of cold water dissolve 3 3 parts of acid, 1000 
•of boiling water dissolve 8'3 parts. The aqueous solution has a 
sweet and slightly bitter taste; it possesses an acid reaction, and only 
yields a precipitate with basic acetate of lead. The acid is very 
easily soluble in alcohol, and when evaporated at a gentle tempe¬ 
rature, is left as a resinous mass. The alcoholic solution is converted, 
by water, into a milky fluid, which may be filtered, and becomes 


■ (1) Platner (J. Pr. Chcm. XL, 129) allows the crystals to be deposited in the cold 
from the decanted alcoholic fluid without again adding ether. 
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ox-gaii. dear a ft er several hours, acieular crystals being deposited. The 
acid is slightly soluble in ether, but is precipitated by ether only 
with difficulty from its alcoholic solution. It is very soluble in 
cold sulphuric, in hydrochloric, and acetic acids; when the solution 
is boiled with mineral acids, a resinous precipitate is formed. The 
acid is easily dissolved by the fixed alkalies, ammonia, and baryta- 
water; on the addition of acetic acid, it is repreeipitated in the 
amorphous condition. Cholic acid may be obtained in three modi¬ 
fications ; one has been just described, the second is the amorphous 
precipitate mentioned, which crystallizes if left in the fluid, but more 
rapidly on the addition of ether; the third is paracholic acid 
(comp. p. 177), which crystallizes in the shape of nacreous laminae, 
and appears, when seen under the microscope, to consist of hex¬ 
agonal tables, in which the two opposite sides are much larger 
than the remainder. Paracholic acid is insoluble in water; when dis¬ 
solved in alcohol, or alkalies, it passes into ordinary cholic acid, which, 
on being boiled with water again, partially yields paracholic acid. 

In reference to the chemical formula; of cholic acid, and its pro¬ 
ducts of decomposition, Strecker and Mulder adopt different 
views, the latter assuming 54, the former 52 cquivs. of carbon in 
cholic acid,—a difference which recurs in all the products of decom¬ 
position. For the sake of comparison we quote both formula;, 
together with the analytical results(l): the two chemists do not 
differ much in regard to the latter. 

Composition of cholic acid : 

Carbon. Hydrogen. Nitrogen. Oxygen 

C 5) H m NO ,3 (Mulder) OG-6 9‘0 2-9 215 

C M lltf N 0,„ (Strecker) G71 93 3 0 20G 

3 experiments (Mulder) GG-5—GG-8 (GG G) 9-2—9-3 (9-3) 3-2—3-3 (3-3) — 

9 ditto (Strecker) GG-8—C7'4 (GM) 9-2—9‘4 (9-3) 2-7—3-2 (3-0) — 

Cholic acid forms, with the alkalies and alkaline earths, salts that are 
easily soluble in water, with the heavy metallic oxides, salts which 
are insoluble or difficultly soluble in water; all its salts arc soluble in 
alcohol. The salts may, for the most part, be prepared in the. 
crystallized, as well as in the amorphous condition; the former is 
obtained best by precipitating the alcoholic solution with ether, the 
latter by evaporating the solution, or precipitating the aqueous 
solution.— Chulute of soda is obtained by dissolving cholic acid in 
carbonate of soda, until the solution is neutralized, and evaporating. 

(1) The numbers contained in brackets represent the calculated average of the 
analyses. 
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It is precipitated, as an amorphous mass, from the aqueous solution 
by soda, or by concentrated carbonate of soda. The salt is separated 
from the alcoholic solution by ether, in the shape of stellar, white 
needles. It fuses when heated, and burns with a sooty flame, leaving 
an easily fusible ash of alkaline reaction, containing cyanate of soda. 
According to Mulder, this salt docs not become anhydrous under a 
temperature of 130°, a statement nof agreeing with Strccker’s 
analyses, which refer to a salt dried at 100°. The composition of the 
cholate of soda is 1) according to Mulder, 2) according to Strecker: 

Carbon. Hydrogen. Nitrogen. Oxygen. Soda. 

1) C M H 43 N 0,.„Na0 63-7 8-5 2-8 18-9 6 1 

2 ) C s! H 4 ,NO„',NaO 04 1 8 6 2-9 18 0 6-4 

3 experiments (Strecker) 63-8—63-9 8-7— 8-8 ■— — 6-1—G‘2 ( 6 - 2 ) 

1 experiment (MulderJ 64*1 8-7 — — 6-3 

The potassa-salt of cholic qpid resembles the soda-salt in every 
respect.—Strecker obtains neutral cholate of ammonia by conduct¬ 
ing dry ammoniacal gas into an alcoholic solution of the acid; after 
a time, or on the addition of ether instantly, a formation of aeieular 
crystals takes place. They lose their ammonia even when dried in 
vaevo, aud assume an acid reaction; the same occurs when the 
aqueous solution is boiled. Mulder found that when he con¬ 
ducted dry ammoniacal gas, and then common air at 100°, for one 
hour, over cholic acid, there was an increase of weight to the amount 
of 1*0 per cent, from which he concludes the existence of an acid 
ammonia-salt.— Cholate of baryta is obtained by dissolving cholic 
acid in a solution of baryta, into •which carbonic acid is conducted ; 
the solution is evaporated to dryness, when the salt remains as a 
white amorphous mass. For the purpose of analysis it was redissolved 
in absolute alcohol, in which, however, it is much less soluble than in 
water; 1000 parts of water at 15°, dissolve 102 parts of the baryta-salt. 

Composition of cholate of baryta : 

Carbon. Hydrogen. Nitrogen. Oxygen. Baryta. 

IIa N O w , RaO (M.) 58-5 7-9 2 5 17 2 13 8 

* CjjH^NO,,, BaO (Sir.) 58 6 7-9 2-0 16 5 113 

1 experiment (Mulder) 58-6 8-0 — — 14-1 

3 experiments (Strecker) 58-2; 58-2 ; 58-4 8 0 ; 8-1 ; 8 -1 — — 14 3 ; 14-3 ; 14 4 

Mulder states, that the salt that has been dried at 100° loses 
as much as 0*8 per cent of water (£ equivalent) at ISO 11 ; Strecker 
dried the salt at. 100°. 

Mulder has also prepared cholate of lead, by dissolving cholic acid 
in an excess of carbonate of soda and reprecipitating with acetate of 
lead. It was then dissolved in alcohol aud reprecipitated by water. 

n 2 
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ox-gau. Mulder proposes for it the formula PbO, C 54 H 43 N 0 12 ,; the amount 
of protoxide of lead found (18-3 per cent) deviates too much from 
the calculated amount (18*9) to give weight to the analysis. 

Products of the decomposition of cholic acid by the alkalies. If 
cholic acid be boiled for a considerable time with a hot saturated 
solution of hydrate of baryta, it is decomposed, according to 
Streeter’s statement, being split into a non-nitrogenous acid 
termed cholalic acid, and glycocoll. In order to insure complete 
decomposition the boiling must be continued for twelve hours or 
more; the solution of baryta remains quite clear, and solidifies, on 
cooling, into a crystalline mass. If the decomposition be conducted 
in a retort with a receiver, a slight evolution of ammonia is con¬ 
tinuously observed, and the distilled water holds a small quantity of 
an offensively smelling body in solution. Both substances arc said to 
be secondary products of the glycocoll* Cbolalic acid and glycocoll are 
obtained from the residue in the retort in the following manner: it 
is washed with boiling water, and the residuary cholalate of baryta 
decomposed with hydrochloric acid, by which the cholalic acid is 
caused to separate in the shape of a resin. The fluid filtered from 
the cholalate of baryta and the washings are separated from the excess 
of baryta by a current of carbonic acid; hydrochloric acid is then 
added to the filtered solution, by which means another portion of 
cholalic acid is separated; lastly, the baryta is precipitated from the 
solution by sulphuric acid. The hydrochloric and sulphuric acids 
arc removed by boiling with hydrated protoxide of lead, and finally, 
the lead in solution precipitated fly sulphuretted hydrogen; if the 
solution be now evaporated, prismatic crystals of glycocoll are depo¬ 
sited.—Strecker has established the identity of the substance ob¬ 
tained from cholic acid with glycocoll by comparing their properties 
and by analysis. 

The non-nitrogenous acid which presents itself in this decomposi¬ 
tion at the same time as the glycocoll, and which Strecker terms cho- 
•lalic acid is identical with be mar g ay’s cholic acid, which the latter 
chemist obtained by boiling ox-gall with potassa. It has been stated ' 
above in what manner it was separated from baryta; the precipitated 
resinous matter is allowed to remain in the fluid until it has become 
hard and friable; it is then washed w ith cold water, and dissolved in 
boiling alcohol, from which it crystallizes on cooling. 

The cholalic acid crystallized out of alcohol presents square pyra¬ 
mids with truncated lateral corners, or tetrahedrons of the square- 
prismatic system with truncated lateral edges, in which II. Kopp 
finds the relation of the principal axis to a secondary axis to be 
— 0-7946 :1. The crystals are colourless, vitreous, friable; in dry 
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atmospheric air they lose their water, and become opaque and white. ° x -® aU - 
They require 750 parts of boiling and 4000 of cold water for their 
solution. They have a bitter taste with a slightly sweet after-taste. 

They dissolve copiously in boiling alcohol, cold alcohol of 70 per 
cent dissolves 4'8 parts of acid. When water is added the alcoholic 
solution becomes milky, and when allowed to stand at rest, deposits 
acicular, bright crystals, generally mixed with tetrahedrons. The 
acid requires 27 parts of ether for its solution. The crystals which 
are deposited from the ethereal solution are rhombic tables of the 
right-rhombic system. II. Kopp gives a description of them. The 
various crystalline forms depend upon the amount of water of crys¬ 
tallization present; the acid crystallized in the square-prismatic 
system possesses the formula C 48 11 40 0 1() + f> HO, the crystals of 
the rhombic system C 48 1I |0 Oj„ + 2 IIO; the former loses all its 
water of crystallization at 100°, the latter only 1 equivalent of water 
at the same temperature. 

The composition of eholalic acid is expressed according to 
Strcoker by the formula C J8 Il 40 O l0 . Mulder, without himself 
making experiments, lms given C llX) 11 81 O.,,, as the formula of the 
acid. Mulder has not proposed any formulae for the salts of this 
acid; for the sake of comparison wc also communicate the composi¬ 
tion of the acid, as calculated from Mulder’s assumed formula. 

Carbon. Hydrogen. Oxygen. 

C 100 1I S | 0 21 (Mulder) 70-6 9-5 199 

C 43 II 4(1 0,„ (Streeker) 70'G 9’8 19 0 

4 experiments (Streekcr) 69‘9—70 8 (70*4) 9 7—10 0 (9 - 9) — 

Cholalic acid dissolves easily in dilute solutions of the alkalies 
or their carbonates, and when the solutions are evaporated, the 
salts arc left in the crystalline form. The aqueous solution of 
cholalatc of potassa which.contains 3 per cent of cholalic acid yields 
no precipitate with chloride of barium, a pasty thick precipitate with 
chloride of calcium, with solution of copper a bluish-white, with 
protoxide of manganese a white semi-crystalline precipitate; white 
precipitates arc formed with protochloridc and solutions of sub¬ 
oxide of mercury, and of silver, which are partially dissolved by 
boiling. All the salts of cholalic acid arc soluble in alcohol. They 
possess a strongly bitter, and at the same time slightly sweet 
flavour. When heated with a solution of sugar and concentrated 
sulphuric acid, they present the same violet colour as cholic acid. 

—The potassa-salt is precipitated from the alcoholic solution by 
ether in acicular crystals; it also crystallizes when the alcoholic 
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°» buH. go l u tion is evaporated. The aqueous solution of the salt is preci¬ 
pitated by strong potassa. 

Composition of chdlalatc of potassa:' 

Carbon. Hydrogen. Oxygen. Fotassa. 

C m H„ O,,, 2 KO (M.) C4-9 8 5 16-4 10-2 

II* 0 9 , KO (Str.) 64-6 87 1 G 1 10-6 

Experiment (Strecker) 63*9; 64 - 0 87; 8-8 — 10-5; ll - 2 

The soda-salt resembles the potassa-salt very closely.—The am¬ 
monia-salt was prepared in the same way as cholate of ammonia; 
the ammonia is gradually lost by boiling as well as on mere exposure 
to the atmosphere.—In order to prepare the baryta-salt the cliolalic 
acid is dissolved in baryta-water, the excess of baryta precipitated 
by carbonic acid and the solution evaporated, when it becomes covered 
with a crystalline pellicle of cliolalate of baryta, the inferior surface 
of which presents a silky appearance, the superior a warty aspect. 
The salt requires for its solution 30 parts of cold and 23 of boiling 
water ; it is more soluble in alcohol. Both the aqueous and the 
alcoholic solution of this salt arc decomposed by a continuous 
current of carbonic acid. 

Composition of the baryta-salt dried at from 100” to 150°. 

Carbon. Hydrogen. Oxygen. Baryta. 

Cion Hyy 0 1H , 2 BaO (M.) 61 0 8 0 15-5 15 5 

C, s IIa.,0,,, llaO (Str.) 60 6 8 2 151 161 

4 experiments (Strecker) 59*9—G03(601) 8 "2—8-3 (8-2) — 15-9—16‘2 (IC'l) 

The lime-salt is obtained by precipitation in the shape of a thick 
curdy precipitate, which crystallizes on the addition of ether. A 
determination of lime led to the formula CuO, C w H 89 0 9 . The 
silver-salt is very soluble in water, it crystallizes on cooling; at a 
temperature of 100" it gradually blackens. 

The reaction which takes place when cholic acid is decomposed 
by alkalies or alkaline earths may be expressed by the following 
equations : 

C B3 H j., NO,.+ 2 HO'=C 4!t I1 4U 0 1() + C 4 II 6 N 0 4 (Strecker). 

C M H 44 N 0,3 + li 110 = 0™ 0,„i + C 4 H fi N 0 4 (Mulder). 

These equations equally speak for the formula of Strecker, inas¬ 
much as by the latter the decomposition of cholic acid becomes 
analogous to that of hippuric acid into benzoic acid and glycocoll 
in which, likewise, 2 equivalents of water are assimilated. 

Decomposition of cholic acid by acids. The solution of cholic 
acid in concentrated hydrochloric or sulphuric acid when heated 
becomes turbid and oily drops separate, which on cooling become 
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solid and resinous. This mass consists of a new acid which forms ^-s* 1 *• 
soluble salts with the alkalies, insoluble salts with the alkaline earths. 

The solutions of the new acid in potassa or ammonia are distinguished, 
moreover, from those of cholic acid, by their being precipitated by chlo¬ 
ride of ammonium as well as by numerous saline solutions. Strecker 
is of opinion, that according to the duration of the boiling, two 
acids may be formed j but it is not impossible that the differences 
found in analysis are due to varying temperatures employed for 
drying. Strecker gives the following formula! for the two acids 
c 53 11 41 N O 10 = C 53 H 4; , N 0 13 — 2 HO, and C 52 II, 9 NO, = 

C 52 H 43 N 0 12 —4 HO. The former acid seems to have been sub¬ 
sequently obtained, also, by Mulder, by suspending the lead-pre¬ 
cipitate from ox-gall i^ water, decomposing it with sulphuretted 
hydrogen, and then treating the residue with alcohol. The alco¬ 
holic solution was precipitated by water, the crystalline separated 
from the resinous portion of the precipitate, by stirring it up with 
water, and lastly the crystals purified by solution in alcohol and 
re precipitation by water. In order to remove all admixture of 
paiacliolie acid, the acid must be treated with solution of baryta, 
with which it forms a precipitate insoluble in water; this is de¬ 
composed by hydrochloric acid, and the separated acid crystallized 
out of alcohol in transparent, brilliant needles. Mulder terms this 
acid cholonic acid, he does not appear to have noticed that Strecker 
had formerly obtained the same acid, though only iu the amorphous 
state. The composition of this acid is : 

Carbon. Hydrogen. Nitrogen. Oxygen. 

C M II. fi NO,, (Mulder) 69-2 * 90 3-0 1*8-8 

C S2 II.,, N 0,„ (Strecker) 69-8 9-2 3-1 17-9 

2 experiments (Strecker) 70-5; 70*6 9 4; 9-5 — — 

4 „ (Mulder) 69-1—G9-5 (G9-1) 9-3—9-G(9'4) 3 2; 3 4 — 

Cholonate of soda is the only salt of this acid which has been 
examined. Mulder prepared it by the same method as he adopted for 
that «f elxolate of soda; he obtained it in crystals. Its composition is: 

Carbon. Hydrogen. Nitrogen. Oxygen. Soda. 

Cm N O l0 , NaO (Mulder) CG I 8-4 2-8 1G-4 6-3 

c w 'bu N 0 9 , NaO (Strecker) 6G 5 8-5 2-9 15-5 6-6 

Experiment (Mulder) GG-2; G5-9 8-9; 9-0 2-G — 6-7; G G 

Cholo'idic acid. This acid is formed, as the experiments of Strec¬ 
ker prove, from cholic acid, if, after, the last acid has been formed 
by boiling with hydrochloric acid, the ebullition be continued. The 
precipitate, which at first is almost fluid, w'hcn boiled'continuously 
with concentrated hydrochloric acid, gradually becomes more firm, 
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Ox-guii. an( } last remains quite solid in the boiling fluid. The substance 
is first washed with water, and then dissolved in alcohol; this 
solution is precipitated by water; the precipitate is again dissolved 
in alcohol, and reprecipitated by ether. -Choloidic acid thus ob¬ 
tained is firm, white, generally rather yellowish, and pulverizable; it 
fuses in boiling water without being dissolved. Once dried, it does 
not fuse till it reaches the temperature of 150°. In alcohol it is very 
soluble, the addition of water renders the solution milky, and sepa¬ 
rates the acid as a resinous mass. The acid is but slightly soluble 
in ether. Choloidic acid has an acid reaction; it combines with 
bases, and expels carbonic acid wheii heated with the alkaline car¬ 
bonates. The weakest acids, even carbonic acid, separate cholo’i- 
dic acid from the aqueous solutions of tlie^salts. The salts have a 
pure, bitter taste, and cannot be obtained m the crystalline form. 
The alkaline salts are soluble in water and alcohol, and insoluble in 
ether; with the earths and heavy metallic oxides, the acid forms 
salts which are insoluble in water, but which all dissolve in alcohol. 

Composition of choloidic acid(l) : 

Carbon. Ilj'drogen. 

C 1( „ ITyc, 0 J9 (Mulder) 72-1 9-5 

C 49 Hj,, 0 9 (Strccker) 72-2 9-8 

Experiment (Strccker) 71 "9; 72 0 9-8; 9 - 8 

The baryta-salt of the acid was obtained by precipitating the 
alcoholic solution of the acid with solution of baryta, and redis¬ 
solving in alcohol. 

Composition of the salt when dried at 120° : 

Carbon. Hydrogen. Oxygen. Baryta. 

c « % BaO (Strccker) 60 6 8-2 15-1 161 

Experiment (Strccker) CO-4 8-3 — 16-1 

The fluid containing hydrochloric acid, from which the choloidic 
acid has been separated, when evaporated to dryness, leaves a 
crystalline residue of hydrochlorate of glycocoll. The splitting up of 
cholic acid into choloidic acid and glycocoll, may, if the inter¬ 
mediate products be neglected, be expressed by the equation, 
C B2 H ,3 N 0 12 + HO = C iH H m 0 9 + C 4 H b N 0 4 . The same acid 
may also be obtained from cholalic acid, if the latter be boiled 
with strong hydrochloric acid, or heated to 200°, in which case 1 


(1) Gerhardt (in Gerhardt and Laurent’s Compt. Rend, des Trav. Chim. 1849, 
48) writes the formula of this acid C« II^ 0 R + HO, and that of its salts, 11^ 0 7 , 
MO + HO. 
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equiv. of water (found 2*2 and 2*4 per cent, calculated 2’2 per cent) 
is expelled. 

Dyslysin. If choloi'dic acid be boiled for some time in fum¬ 
ing hydrochloric acid, it is still farther decomposed. The resi¬ 
nous matter obtained after ebullition for twelve hours, no longer 
fuses in boiling water ; it is insoluble in cold, slightly soluble in 
boiling alcohol, easily so in ether. When boiled with an alcoholic 
solution of potassa, or when fused with hydrate of potassa, the 
dyslysin thus obtained, is reconverted into choloi’dic acid. It always 
has more or less of a brown colour; it is. obtained in the purest 
state by dissolving it in ether, and precipitating by an addition of 
absolute alcohol. The composition of this body is : 


• Carbon. Hydrogen. 

Cjqq H 73 (Mulder) 77‘2 9‘4 

C 4S II;* O r , (Strecker) 77-4 97 

2 experiments (Strecker) 77'G; 77'3 97; 9 - 6 

2 „ (Mulder) 7G‘9; 77 0 9 0; 9 5 


Oxygen. 

13-5 

12-9 


Dyslysin may, according to Strecker, be also formed by heating 
(’ixlu'ulic acid to from 300" to 310°; in this case also it is rendered 
brown. 

The formation of dyslysin from choloi’dic acid, may be explained by 
the elimination of 3 cquivs. of water. It is evident that the acid pro¬ 
perties of cliolalic acid diminish in proportion as water is eliminated ; 
the dyslysin,. at last, becomes incapable of combining with bases. 

We now. arrive at the consideration of the second acid contained in 
ox-gall (comp. II. p. 176), termed by Strecker choleic acid .— 
There is in ox-gall, besides cholic acid, a considerable amount of 
an organic substance, which is not precipitated either by acids, or 
neutral acetate of lead. This is the substance which Berzelius 
called bilin. According to Strecker’s investigation, however, it pos¬ 
sesses the properties of an acid, inasmuch as it is capable of forming 
combinations with the alkalies, which have no reaction upon vegetal 
colours, and of uniting with metallic oxides. These combinations 
are, however, for the most part, soluble in water, so that the solution 
of this substance yields no precipitate with most metallic solutions 
(with the exception of basic acetate of lead, f. i.). The acid itself is 
soluble both in alcohol and water; it possesses the property of 
dissolving cholic acid, so that .Strecker was unable to obtain it in 
the pure state from ox-gall. Strecker terms this acid choleic acid, 
and according to him it is, with the exception of cholic acid, the only 
organic substance contained in the precipitate formed by ether in the 
alcoholic solution of bile. Strecker has promulgated the opinion that 
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this acid is a conjugated combination of cholalic acid and taurin; 
he founded this view chiefly upon the observation, that the preci¬ 
pitate produced in ox-gall by basic acetate of lead, which, in addi¬ 
tion to cholic acid, contains another, sulphurated, acid, when decom¬ 
posed with boiling concentrated baryta-water, yields only cholalic 
acid, in addition to glycocoll and taurin. Part of the cholalic acid 
thus obtained was united with glycocoll, the other portion with 
taurin. The identity of the acid thus obtained, with the cholalic 
acid derived from cholic acid, was proved by the analysis of the 
acid, as well as of the baryta-salt. Strecker gives, for choleic 
acid, the formula C B2 H 4B N 0, 4 S 2 = C 4fi H 40 O 10 + C 4 II 7 N O fi S 2 
— 2 HO; in support of which he quotes the analogy with cholic 
acid, the inability of taurin, as such, to form saline combinations, 
and, finally, the analyses of various cholic and choleic acid salt- 
mixtures.—Choleic acid possesses, according to Strecker, the fol¬ 
lowing properties: the acid is soluble in water and alcohol, inso¬ 
luble in ether; its solution cannot be evaporated to dryness with¬ 
out being decomposed, the commencement of which process is 
rendered perceptible by dilute mineral acids producing a precipitate. 
When in combination with bases, this acid possesses greater stability; 
its salts with an alkaline base arc soluble in water and alcohol, 
insoluble in ether, and have no action upon vegetal colours; in a 
moist atmosphere they absorb water, but without deliquescing; when 
in contact with ether they arc converted, after a considerable period, 
into a mass of radiated crystals. The salts, when heated, swell 
lip; they burn with a sooty flame, and leave an easily fusible ash. 
They have a sweet taste, terminating in a bitter flavour; the aqueous 
solution is not precipitated by addition of acids, not even of con¬ 
centrated sulphuric acid. When boiled, the solution, which has 
been treated with an acid, becomes turbid, and choloidic acid is sepa¬ 
rated; the fluid, after this, contains taurin in solution. Concen¬ 
trated solutions of hydrate, or carbonate of potassa, completely sepa¬ 
rate the potassa-salt of the acid in an aqueous solution of salts of 
choleic acid. Neutral solutions of choleic acid yield no precipitates 
with solutions of the alkaline earths, nor with the solutions of the 
heavy metallic oxides. Basic acetate of protoxide of lead causes the 
formation of white flocks, which combine, so as to form a pasty 
mass; the precipitate is completely dissolved in a large amount of 
boiling water, this being effected still more easily in an excess of 
acetate of lead. After precipitation by basic acetate of lead, a new 
precipitate is formed on the addition of ammonia, but a considerable 
portion of choleic acid still always remains in solution. 
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The solutions of choleates do not form precipitates either with °*’ g * u ' 
copper-, or silver-solutions, nor with solutions of protochloride of 
mercury; a small quantity of scsquichloride of iron yields a preci¬ 
pitate which is soluble in an excess; nitrate of suboxide of mercury, 
or protochloride of tin, yields white flocks.—Choleic acid, like cholic 
acid, affords the reaction, discovered by Pettenkofer, with sugar 
and sulphuric acid.—When decomposed by boiling with hydrate 
of baryta, or potassa, it yields cholalic acid and taurin. When 
decomposed with boiling hydrochloric acid, taurin and choloidic acid 
result, or if the ebullition be long continued, dyslysin is formed. 

It follows that it is constituted similarly to cholic acid; both may 
be considered as conjugated combinations of cholalic acid, on the 
one hand with glycocoll (cholic acid), on the other, with taurin 
(choleic acid). 

All the peculiarities of choleic acid above-stated, were established by 
„studying the acid contained in fish-gall; this species of bile contains, 
as Strecker(l) has demonstrated, scarcely anything but choleates. 

The choleic acid contained in ox-gall cannot be obtained free from 
cholic acid ; once mixed, the two acids can no longer be completely 
separated; we never succeed in precipitating the choleic acid by 
metallic solutions, without at the same time precipitating some 
cholic acid, nor in precipitating the cholic acid completely in com¬ 
bination with metallic oxides, so that none of it remains together 
with the choleic acid still held in solution. The choleic acid may, 
however, be separated pretty completely from the cholic acid, by 
partly precipitating an alcoholic solution of ox-gall with ether, 
redissolving the precipitate first formed, which principally contains 
choleates, in alcohol, and repeating this operation. A trifling admix¬ 
ture of cholic acid does not change the reactions of choleic acid. 

Strecker has endeavoured to demonstrate that the main con¬ 
stituent of ox-gall, which is soluble in alcohol, and is precipitated 
by ether, contains no other constituents besides salts of cholic and 
choleic acids. He quotes a considerable number of analyses of this 
main constituent of ox-gall, as well as of various combinations of 
protoxide of lead, potassa, and baryta, prepared with it, from which 
it follows that for 1 equiv. of base there are 52 equivs. of carbon, 
and from 42 to 44 of hydrogen (or in the basic lead-salts there 
arc 52 equivs. of carbon to 2^ of protoxide of lead). He calculates 
various salts, in which the amount of sulphur was determined as 


(1) Liebig, Poggcndorff and Wohler’s Handworterbuch der Chcjnie, III, 249. 
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ox-gaii. m i x t ui . eg c f cholcates and cholates, and the results he thus arrives 
at correspond pretty well with the analytical numbers. We refer 
to the treatise itself for the details. 

Besides ox-gall, the gall of various other animals has been sub¬ 
jected to analysis. 

Examination of Pig’s Call. —Gundelach and Strecker(l) have 
examined pig's bile, and have found it to differ in many respects 
from ox-gall.. It is long known from Thenar d's investigation 
that pig’s bile is precipitated by acetic acid, and most recently 
Gorup-Besancz(2) has arrived at the conclusion that the acid 
contained in the pig's bile is choloi'dic acid, and consequently free 
from sulphur and nitrogen. Gundelach and Streeker have recog¬ 
nised the main constituent of this bile to be the alkali-salt (chiefly 
a soda-salt) of a peculiar nitrogenous acid, to which they have given 
the name hyocholic acid (from vs, bos and xoX»>). Fresh pig's 
bile when evaporated at 100° leaves an average residue of 11 '2 
per cent, small quantities of ammonia and of a volatile disagreeably 
smelling substance being given off. When treated with absolute 
alcohol this residue is for the most part dissolved, and only about 
5-3 per cent of it remain (chiefly mucus of the biliary vesicle). The 
alcoholic, veliowisk-brown solution yields on the addition of ether 
a coloured resinous precipitate amounting to about 75 per cent 
of the dry gall-residue, which consists chiefly of hyocholate of soda. 
In the alcoholic and ethereal mixture clxolesterin and fats are held 
in solution in addition to a portion of the soda-salt. By treating 
the alcoholic solution with animal charcoal, the colouring matter may 
for the greater part, but not entirely, be removed. 

In order to prepare the hyocholate of soda in a pure state, fresh 
pig's bile is to be digested with sulphate of soda, when in proportion 
as the latter dissolves the hyocholate of soda which is insoluble in 
concentrated saline solutions, separates, in combination with a little 
yellow colouring matter and mucus. The precipitate is washed with 
a concentrated solution of sulphate of soda, dried and dissolved in 
absolute alcohol. The solution which has but a slight tinge may be 
completely decolourized by animal charcoal, and on the addition of 
ether yields a perfectly white precipitate of hyocholate of soda. This 
is amorphous, easily soluble in water and alcohol, and of an extremely 
bitter flavour. When heated it swells up and fuses, and burns with 


(1) Ann. Ch. Pharm. LXI1, 25; Ann. Ch. Phys. [3] XXII, 38; J. Pharm. [31 
XIII, 145. 

(2) Ann. Ch. Pharm. LIX, 156. 
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a sooty flame. The aqueous solution yields precipitates with the 
majority of metallic salts. The prceipitates obtained with lime- and 
baryta-salts dissolve when boiled with a large quantity of water. 
The precipitate produced by neutral acetate of lead does not cake on 
boiling •, after it has subsided, a new precipitate is formed on the 
addition of ammonia. It is worthy of remark that hyocholate of 
soda may be precipitated by numerous saline solutions. Thus a 
concentrated solution of hyocholate of soda yields flocculent precipi¬ 
tates which contain hyocholic acid in combination with the super- 
added base, with solutions of potassa or soda, of the carbonates or 
sulphates of potassa, soda, or ammonia, with chloride of sodium, 
of ammonium, &c. The precipitate obtained with the solution of 
chloride of ammonium is cited as- peculiarly characteristic, inasmuch 
as it differs from the others by presenting a crystalline appearance 
under the microscope. When heated with sulphuric acid and sugar 
the hyocholates yield a purple fluid. 

The potassn-snlt was obtained in flocks by dissolving the acid in 
weak potassa, and adding sulphate of potassa; the flocks were washed 
with sulphate of potassa, dissolved in absolute alcohol, and preci¬ 
pitated with ether. They form an amorphous white mass which 
behaves in the same way as the soda-salt, and possesses an analo¬ 
gous constitution.—The ammonia-salt may be prepared like the pre¬ 
ceding one ; it readily loses a portion of the ammonia and assumes 
an acid reaction.—The baryta-salt is obtained as a white rather gela¬ 
tinous precipitate, by precipitating the soda-salt or the decolourized 
pig’s gall with chloride of barium; it is hardly soluble in water, 
easily in alcohol.—The lime-salt may be obtained colourless also from 
coloured pig’s gall by precipitation with chloride of calcium, if the 
precaution be adopted not to complete the precipitation, as the 
colouring matter falls last. It is rather more soluble in water than 
the baryta-salt; its alcoholic solution is precipitated by carbonic 
acid.—If the soda-salt be precipitated with neutral acetate of lead, 
a basic salt results, the fluid assuming an acid reaction and yielding a 
fresh precipitate on the addition of ammonia.—The silver-salt is 
obtained by double decomposition in the shape of a gelatinous preci¬ 
pitate which becomes flocculent on boiling, without blackening, unless 
the fluid contains an excess of nitrate of silver. It is hardly soluble 
in water, but easily so in alcohol. 

Hyocholic acid is separated from the soda-salt by dilute sulphuric 
acid, the fluid becoming milky, and after a short time depositing 
the acid in drops. The latter forms a white resinous mass melting 


Examtna- 
llda of 
pig’* gall. 
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in hot water and capable of being drawn ont in threads. When 
pig's g«u. dried it continues hard at 120°, and only melts at a higher tem¬ 
perature. Though slightly soluble in water, it is rapidly taken up 
by alcohol; the acid is not entirely insoluble in ether. It has an 
acid reaction, dissolves easily in ammonia, and in dilute solutions of 
caustic and carbonated alkalies; it is not dissolved when strong 
potassa is poured over it, but absorbs potassa and then dissolves in 
pure water. 

The analysis of the salts dried at from 100° to 120° led to the 
formula C 6i H 43 N O 10 , MO, and the combustion of hyoeholic acid 
yielded the formula C 54 II t:i N O 10 . Gundelach and Strecker 
accordingly consider the acid as anhydrous, Gerhardt(l), on the 
contrary, assumes 1 equivalent of water of crystallization in all the 
salts, and writes their formula C 51 H 42 N 0 H , MO+110. 

Hyoeholic acid is a substance which is attacked with difficulty by 
reagents; it is dissolved by fuming nitric acid, with disengagement 
of heat and of red fumes, and the same volatile products are formed 
which lledtcnbaeber obtained by the reaction of nitric acid upon 
choloidic acid, viz., a heavy oily fluid of a penetrating odour, which 
yields yellow crystals with potassa (nitrocholate of potassa), and 
volatile fatty acids of the scries C n H u 0 4 . The non-volatile pro¬ 
ducts of this oxidation are oxalic and cholesteric acid, consequently 
just the same as those yielded by choloidic acid. It follows 
that hyoeholic acid stands in a close relation to the constituents of 
ox-gall. Streckcr(2) has since pointed out that the acid obtained 
by treating cholic acid for a short time with hydrochloric aeid 
(II. p. 183), which Mulder terms cholonic acid, possesses the for¬ 
mula C s2 H 41 N O 10 , which differs by C 2 II 2 from the formula of 
hyoeholic acid. The analogy between the latter acid and’ cholic acid 
is also supported by the fact that, as Streeker(3) remarks, the 
former, when treated with concentrated hydrochloric acid, as well as 
with alkalies, is split up into glycocoll and a non-nitrogenous 
body. When boiled with potassa, an acid is formed, which is 
soluble in ether and crystallizes out of it in warty granules; it is 
distinct from cholalic acid.—By the oxidation of hyoeholic acid 
with bichromate of potassa and sulphuric acid, Gundelach and 
Strecker obtained hydrocyanic acid, in addition to volatile and 
fatty oils in the distillate. 

(1) J. Pharra. [3] XIII, 145. 

(2) Ann. Ch. Pharm. LXV, 36. 

(3) Liebig, Poggendorff and Wohler’s Ilandworterbucli der Cbemie, III, 250. 
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The portion of pig’s gall which is soluble in alcohol and can be 
precipitated by ether, contains, in addition to hyocholic acid, 
a sulphurated substance. Gundelach and Strecker found 0*47 
per cent, Bensch(l) 0 3 per cent of sulphur, in the portion that 
was thus precipitated. The former chemists were unable to prepare 
taurin by decomposing pig’s gall with acids. Strecker has, how¬ 
ever, since stated, that after treating pig’s gall with hydrochloric acid, 
the mother-liquor, from which the glyeocoll had for the most part 
crystallized, when burnt with nitrate of potassa and potassa, presented 
a slight reaction of sulphuric acid; he therefore concludes that it 
contained a small portion of taurin. Mulder(2) states, that accord¬ 
ing to experiments, not yet published, of von Heijningen and 
S char lee, taurin may be as easily prepared from pig’s gall as 
from ox-gall. 

Strecker has expressed the opinion, that the difference in the 
gall of various classes of animals is based upon the different pro¬ 
portion of conjugated taurin- and conjugated glyeocoll-combina- 
tions (choleic and cholic acid) which they contain in combination 
with bases; he considers that the relation of the two main consti¬ 
tuents varies very little in the same class. He has proved by 
experiments, that sheep’s gall contains chiefly choleic acid, and only 
a small amount of cholic acid. When treated with hydrate of 
baryta, it yielded cholalic acid and taurin, with a trifling admixture 
of glyeocoll. The gall of various salt-water fishes, e. g., cod (Gadus 
Morrhua) and turbot (Pleuronectes maximus), when purified with 
alcohol and ether, behaves, according to Strcckcr’s statement, 
exactly like a salt of choleic acid, and on decomposition with hydrate 
of baryta, yields, in addition to cholalic acid, taurin which scarcely 
contains a trace of glyeocoll. Pig’s gall, accordingly, is the only 
gall which has hitherto been found to contain a non-nitrogenous acid 
distinct from cholalic acid (p. 189 et seq.) 

Examination of tlie Gall of various Animals.— Bensch(3) has 
analysed the gall of various animals, and has attempted chiefly to 
determine the amount of sulphur contained in them. For this 
purpose, he did not employ the entire bulk of the gall, but only that 
part which was soluble in alcohol and insoluble in ether (according to 


(1) Loc. eit. sub (3). 

(2) Scheik. Onderz. V, 84. 

(3) Ana. Ch. Pbaria. LXV, 194 j J. Pr. Chem. XLVI, 255; J. Pliarm. [3] XIII, 
320. 
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Examina¬ 
tion of the 
Kali of 
vurioua 
animal*. 


Strecker, the mixture of etiolates and cboleates). This portion was 
dried at a temperature of 100° ; the following are the results of the 
analyses calculated for 100 parts(l): 



Carbon. 

Hydrogen. 

Nitrogen. 

Sulphur. 

Ash. 

Calves’ gall .... 

55-4 

7-7 

3-3 

4-9 

13-15 

Sheep’s gall .... 

57-3 

7-8 

3-9 

5-7; 5-3 

11-86 

Goat’s gall .... 

57-3 

8-2 

— 

5-2 

13-21 

Bear’s gall .... 

57-7 

8-3 

— 

5-8 ; 5-9 

8-42 

Fowl’s gall .... 
Gall of various fresh¬ 

57-5 

8-3 

3-5 

50 

10-99 

water fishes . . . 

56 0; 55-4 

8 -1; 80 

2-5; 2-4 

5-6; 5-5 

1411 


The following varieties of gall yielded the percentage of sulphur 
and ash given below : 

• Ox gall. Pig’s gall- Dog’s gall. * Wolfs gall. l ? ox gall. 

Sulphur 3-8; 3 -1 0-3—0 4 0-2 5-0 5-2 

Ash — 130—12-9 — — 12-7 

Taurin. —Redtenbacher(2) has found that when taurin is dis¬ 
solved in potassa and carefully evaporated, it is 'decomposed 
into ammonia, which escapes, and sulphurous and acetic acids, which 
unite with the potassa. lie therefore suggested that taurin is a 
combination of sulphurous acid with an organic substance; if the 
elements of sulphurous acid be subtracted from the formula of 
taurin, the formula of aldehyde-ammonia remains C 4 II 7 N 0 6 = 

S a 0 4 + C 4 H 4 O*, NH 3 . lie considers the acetic acid to originate in 
the oxidation of the aldehyde contained in taurin, and looks upon 
the taurin as a bisulphite of aldehyde-ammonia in a condensed state, 
analogous to the condition of cyanate of ammonia in urea.—By 
passing sulphurous acid into an alcoholic solution of aldehyde- 
ammonia, Redtenbachcr obtained a body forming white acicular 
crystals, which presented the exact composition of taurin C 4 II 7 N O fi S 2 - 
This substance is not however identical with taurin, but according to 
Redtenbacher it is bisulphite of aldehyde-ammonia; it is easily 
soluble in water, though it cannot be recovered from the solu¬ 
tion by evaporation, as it remains behind as a gummy substance. 
It is soluble in spirit of wine but not in absolute alcohol. It 
changes slowly, when exposed to the atmosphere, more rapidly at 


(1) Griffith has communicated an analysis of sheep's gall, according to which it 
contains, when dried at 100°, 60-1 per cent carbon, 8-9 hydrogen, 4 0 nitrogen, 20-3 
oxygen, 6*3 soda, and 0-4 chloride of sodium; he says nothing of its containing 
sulphur (Phil. Mag. [3] XXXI, 366. 

(2) An. Ch. Pharm. LXV, 37. 
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100°, when it becomes brown. If heated still farther it blackens, 
swells up, and leaves a spongy charcoal. When treated with acids, 
and alkalies it is again broken up into aldehyde, sulphurous acid 
and ammonia. It- is precipitated by salts of baryta, lead and silver ; 
the white silver-precipitate contains a mere trace of organic 
matter. 

Biliary calculi. —Bley(l) found that human biliary calculi contain 
for 96 parts of cholesterin, 4 of biliphacin, mucus of the gall¬ 
bladder, biliary colouring matter, phosphate of lime, and traces of 
the salt of an organic acid. 

Hein(2) has examined biliary calculi and the biliary colouring 
matter, lie determined the loss on drying, the amount of ash, 
the quantity of substances soluble in water, the amount of substances 
subsequently extracted by alcohol (cholesterin and saponifiable fat) 
and the quantity of residue, partly soluble, partly insoluble in boil¬ 
ing ammonia, in six different specimens of gall-stones of the absolute 
weight (in grms.) and spec. grav. stated. 


- 

i I 

! '■ 

2 . 

! 3. 1 

i 

4. 

i 

5. 

! 6. 

Absolute weight. 

j 11-74 

915 

9-40 

12-61 

4-95 

10-77 

Specific gravity. J 

1002 

1-270 

1-053 

1-041 

1-069 

1-056 

Constitution of 100 parts: 







Loss on drying. 

4-88 

19-18 

3-26 

2-89 

1-97 

2-80 

Ash. 

0-59 

6-78 

] 58 

0-50 

2-14 

0-28 

Substances soluble in water, and loss 

8 21 

1014 

5-01 

7-56 

3-79 

10-47 

Substance soluble f Cholcsteriuc . 

82-81 

8-25 

8227 

78-06 

84-95 

76-90 

in alcohol ( Saponifiable fat 

- 1-50 

2-70 

Ml 1 

4-27 

2-30 

7-51 

Residue 1 Soluble fa ammonia . . 

1 Insoluble m ammonia 

0-46 

1-11 

0-70 1 

0-52 j 

0-13 

0-83 

1-55 

52-84 

6-00 

6-21 | 

4-72 

1-21 


The ash contained chloride of sodium, carbonate of lime, and 
traces of iron; in a few cases there were also phosphates and traces 
of-manganese, but never any copper.—Hein considered the residue 
left by the gall-stones after treatment with alcohol and water as 
biliary colouring matter; ammonia dissolved a portion of it, and the 
solution yielded, on the addition of hydrochloric acid, a green floc- 
culent precipitate of Berzelius’ biliverdin; the insoluble brown 
portion was looked upon as corresponding to cholepyrrhin. Hein 
arrived at results in reference to the composition of these two biliary 
pigments, which, when compared to one another were not found to 

(I) Arch. Phami. [2] XLIX, 271 (2) J. Pr. Chem. XL, 47. 

VOL. n. . o 
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Choleate - 
rln. 


agree, nor did they do so with the results obtained by Scherer. We 
refer the reader to the treatise itself for the details. 

ChoicBtcrin. —llein found the fusing-point of cholcsterin to be 
from 169° to 170“, the spec. grav. of the fused cholcsterin = 1-03. 

Zwenger(l) has investigated the chemical constitution of cholos- 
terin.—If cholcsterin be added to a mixture of concentrated sulphuric 
acid with half its volume of water at from 50°—70°, and while the whole 
is stirred, sulphuric acid be dropped in until the cholestcrin has lost 
its crystalline appearance, and has become soft, tenacious, and dark- 
red, three hydrocarbons are formed without evolution of gas.—If the 
white or yellow substance that has been washed with water be boiled 
with ether, an insoluble residue remains, cholesterilin a; alcohol 
precipitates a yellow', resinous mass, from the ethereal solution (unde¬ 
composed cholestcrin remaining in solution), which is again dissolved 
in ether (cholesterilin a remaining undissolvcd); if this solution be 
slowly evaporated, cholesterilin b crystallizes first, and cholesterilin 
c is subsequently deposited as a resinous mass. Cholesterilin 
a crystallizes out of oil of turpentinp in minute, fine, slightly 
shining, white needles, and is scarcely fusible without being decom¬ 
posed (at about 240°); cholesterilin b crystallizes out of the hot 
ethereal solution in white brilliant plates, and fuses at about 255“; 
cholesterilin c cannot be obtained in the crystalline form, and fuses at 
127°. Z wenger found that these three substances'have very nearly 
the same composition; still he thinks it possible that they have 
various formuhe. We give the average of the analyses, and the 
calculation made according to the formula: proposed by him, (it is 
not stated to which variety of cholesterilin the respective formula* 
apply). 

n* h, c. C.|n Cji II,^ Coy ILw 

Carbon 88-05 88-29 87-92 88-07 88-00 88-04* 

Hydrogen 1209 12 18 11-99 11 93 1200 11-96 

Zwenger considers the composition of cholestcrin to be C 8 , H C9 0 3 , 
and based upon this he explains the influence of the sulphuric acid, 
and the formation of these hydrocarbons by the equation C 81 II 69 0 3 = 
Cga Hao 4- C 22 H l8 -j- C 27 II 22 4- 3 HO. 

Milk.— The composition of human milk has been examined by 
Griffith(2). In the following table A is the period after birth at 
which the milk was taken for the investigation, li its spec, grav.. 


(1) Ann. Cb. Pharm. LXVI, 5. (2) Cheru. Gaz. 1848,192. 
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C the amount of solid residue (dried at 100“, in per cent of the milk), 
p the elementary composition, „E the constituents of the residue. 
The food was of a mixed character, except in the second case where 
it was exclusively vegetal; the last is an analysis of the bluish 


milk of a 

scrophulous and phthisical woman : 




A. 

B. 

G. ! 

D. 

Carbon. Hydrogen. Nitrogen. Oxygen. 

' Butter 

Ash. 

E. 

Sugar 

Extractive. 

Casein. 

i t days 

— 

12-5 

50-57 

7-8G 

1-90 38-12 

V J 

1-55 25-56 

61-76 

12-68 

1 month 

1030 

13-g; 

5013 

7-73 

--- 

40-03 

1-51,34-32 

52-41 

13-27 

1 m. 14 d. 

— 

12-s; 

51-01 

7-90 

1-90 36-74 

1-80 — 

— 

— 

9 m. 6 d. 

1-028 

— 

I 46-97 

7-39 

1-97 41-90 

1-77 16-90 

76*00 

612 

10 months 

1031 

— 

50" 30 

810 

1-75 37-94 

1-85 — 

— 

— 

101 months 

— 

— 

43-31 

7-80 

46^98 

1-91 1 2 3 — 

— . 

— 


Landcrer(l) has analysed the milk of a woman treated with large 
doses of indigo, which became blue in the atmosphere; and he 
believes that it contained reduced indigo. Lepage(2) has examined 
rose-coloured milk, and ascribes the colour to an admixture of 
blood. * 

Pumas(3) had stated, that the milk of carnivorous animals when 
exclusively fed on meat contains no milk-sugar, whereas this is 
constantly present when the food is vegetal; liensch(4), on the 
contrary, has shown that it is invariably present, and that it probably 
was not found, because when left for a length of time in contact 
with phosphate of lime and exposed to an elevated temperature it is 
converted into grape-sugar, and then remains as a syrup in combi¬ 
nation with the extractive matters. Ben sell found the following to 
be the composition of the (constantly acid) milk of two bitches A 
and B, which during the stated number of days had been fed exelu- 


sively on meat. 






Days. Sp. gr. 

Water. 

Butter. 

Milk-sugar and soluble 
salts. 

Cheese and inso 
luble salts. 

A. 

f 8 1-036 at 20» 

75-54 

10-75 

3-47 

10-24 

112 1 037 „ „ 

70-39 

— 

— 

— 

B. 

5 — 

77-52 

10-95 

319 

8-31 


Milk of the bitch A after being fed on meat for twenty-six days 
yielded 1-252 per cent of ash; boiling water extracted 6‘045 per 
cent of the ash ; the aqueous extract had an acid reaction, and con- 


(1) Repert. Pliarm. [2] XLV, 53. 

(2) J. Cliim. Med. [3] III, 76. 

(3) Instit. 1845, 341 ; Berzelius’ Jahrcsber. XXVI, 900. 

(41 Ann. Cli. Ptaarm. LXI, 221. 

o 2 
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Saliva. 

m 


taincd potassa, traces of soda, lime, magnesia, besides phosphoric acid 
and chlorine, the residue contained chiefly phosphate of lime and 
phosphate of magnesia. 

saliva. —The following analyses of human saliva (A), and the 
saliva of the dog (B) are taken from a treatise by Jacubowitsch(l). 


A. B. 


Specific gravity. 

10023 

1*0071 

Water .. 

995*16 

98963 

Organic matter. 

1-34 

3*58 

Epithelium .. 

1-62 

— 

Phosphoric acid ....... 

0-51 

— 

Phosphate of soda. 

0-43 

0-82 

Lime . 

003 

— 

Magnesia. 

001 

— 

Phosphate of lime and magnesia with organic matter 

— 

0*15 

Chlorides of potassium and sodium . . . 

Sulpliocyanide of potassium. 

OKI 1 
0 06 J 

5*82 


urine.— We must limit ourselves to merely adverting to an inves¬ 
tigation of Krahmcr(2) “on the Physiological, importance of 
Uropoiesis and the influence of' Diuretics,” in which a series of 
analyses of brine arc given, which for the most part was passed 
under the influence of diuretics. 

Carbonic Aciu in the Urine. —The former statements of Pro list, 
A. Yogcl, Wohler and others, with regard to the presence of 
carbonic acid in the urine of man have been confirmed by 
II. P. Marchand(3) ; he found on an average 10 cubic centimetres 
of carbonic acid in 100 grm. of urine at a spec. grav. of 1 - 012 to 
1017. Consumption of carbonated water docs not perceptibly 
increase the amount of carbonic acid in the urine, as already noticed 
by Wohler. Fresh milk exhibits a constant proportion, fresh ox¬ 
gall a trifling, but distinct amount, but fresh ascitic fluid none 
whatever. 

Sulphur and Phosphorus in the Urine. —ltonalds(4) has made in¬ 
vestigations into the condition in which sulphur and phosphorus 
exist in the urine, and has arrived at the conclusion that the entire 
amount of these substances is not contained in a state of oxidation. 
He first determined the amount of sulphuric and phosphoric acids in 
the urine by themselves, and then again after evaporating the same 
urine and heating with nitre ; by the latter process he obtained a 

(1) Dissertatio de Saliva. Dorpati, 1848. 

(2) J. Pr. Clicm. XLI, 1. 

(3) J. Pr. Chem. XLIV, 250; Chem. Gaz. 1848, 480. 

(4) Phil. Mag. [3] XXX, 253; J. Pr. Chem. XLI, 185. 
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greater amount of both acids. He found the ampunt of sulphur 
contained in the urine, in a different form than sulphuric acid, to be 
from 0'015 to 0 - 018 for 100 parts of urine by weight; in a diabetic 
patient it amounted to 0-024. He estimates the quantity of this 
sulphur carried out of the body in the course t>f twenty-four hours 
by the urine, at 3’2 grms., and the quantity of phosphorus, not in 
the shape of phosphoric acid, quitting the body in the same manner 
and time, at 3 8 grms., or less; the latter point" he promises to 
determine more accurately at a future period. He was unable to 
decide in what state of combination the sulphur, not forming sul¬ 
phuric acid, exists in the urine ; the precipitate formed with neutral, 
or basic acetate of lead, only contains traces of sulphur, as does the 
urinary colouring matter, when prepared according to Scherer's 
directions. 

lirea in I'rlne.— Millon(l) states, that in the healthy urine of 
man there is a direct relation, if an accidental coincidence may 
be so termed, between the spec. grav. and the amount of urea, 
as the second and third numbers after the comma in the deci¬ 
mal uf the spec, gra.. (A), gives approximatively the amount 
of urea (B) contained in 1000 parts of urinc.(2) In proof, he 
quotes the following determinations (the spec. grav. A is for 15") : 


A. 1-0116 

1-0046 

1-0092 1-0277 

1-0143 

1-0110 

1-0260 

1-0290 

U. 11-39 

4-39 

9-88 29 72 

11-99 

1060 

25 80 

31-77 

In animals the same relation does not occur ; here he found: 



Rabbit. 


Dog. 



A. 

1-0092 

1-0149 1-0160 

1052 

1-054 

1-050 


B. 

301 

5-23 6-14 

111*07 

92-08 

111-09 



Nor is it the case in the urine of man when the mode of living is 
changed, or a disease is in existence ; he found in : 


A. R. 

Pneumonia of right side, 2nd stage .... 1-015 39 75 

Pneumonia of right side, 2nd stage .... 1-025 45-94 

Articular rheumatism 1-028 43-11 

Pneumonia of both sides. 1-017 42 90 

Pneumonia of both sides. 1-024 39-40 

Phthisis, third stage .. 1-043 24*25 

Diabetes. 1-037 8-25 

Diabetes, with febrile action . . ... 1-039 21-50 

Diabetes .. 1-035 5-51 


(!) Conipt. Rend. XXVI, 120. 

(2) It would have been important to determine the relation between spec. grav. and 
composition iu a pure solution of urea. 
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Absence of Lactic Acid In Urine. —Licbig(l) was unable to discover 
lactic acid in tbe urine, whether fresh or putrid, nor when passed 
after a consumption of lactate of potassa (before this was taken the 
urine was strongly acid, afterwards strongly alkaline ; in the latter 
case, a larger amount of potassa was observed in it than it generally 
contains. 

Creatln and Creatinine In the I'rtne.— Hcintz(2), in 1844, de¬ 
scribed an elaborate method for obtaining the zinc-salt of a new acid 
contained in the urine. He stated that if this substance was sepa¬ 
rated from the zinc-compound, in an aqueous solution, by sul¬ 
phuretted hydrogen, it proved to be a crystallizable, easily soluble 
acid, whose deportment, with several substances, he described.— 
Pcttenkofer(3) found, at the same time, that, when a-coneentrated 
alcobolic solution of chloride of zinc was added to the alcoholic 
extract of the residue of urine, whieh had been neutralized with 
carbonate of soda, and carefully evaporated, a crystalline combina¬ 
tion is deposited, which contains, together with chloride of zinc, an 
organic substance; for the latter his analysis corresponded to the 
formula C 8 H 8 N s 0. r 

Liebig showed that this combination of chloride of zinc is ob¬ 
tained more easily by neutralizing the urine with a little milk of 
lime, and adding a solution of chloride of calcium, so long as 
phosphate of lime is separated, then filtering, evaporating until the 
salts have crystallized, and adding to the mother-liquor a syrupy 
solution of chloride of zinc; the chloride of zinc compound then 
separates, after a few days, in the shape of crystals. If the chloride of 
zinc compound be washed with water, dissolved in boiling water, and 
boiled with hydrated protoxide of lead, until a strongly alkaline re¬ 
action ensues, the organic substance contained in that compound 
remains in solution, and may (after purification with a little animal 
charcoal) be obtained crystallized by evaporation. According to 
Liebig, the substance thus obtained is a mixture; the portion that 
is less soluble in boiling alcohol is crcatin (dried, C 8 H }) N 3 0 4 ), the 
Jess soluble portion is creatinine (€ K H ? N 3 0 2 ); Pettcnkofcr ex-, 
auiincd a mixture of both, which completely accounts for the analytical 
results obtained by him. From putrid urine, creatinine only is ob¬ 
tained, which, after the urine has been boiled with inilk of lime until 


(1) Loe. cit. 11, i>. 161. 

(2) Pop;g. Ann. LX11, 602; Hiwzolius’ Jabresber. XXV, 899. 

(.1) Ann. Cli. Plnirin. LI1, 97 ; Herzclins’ Jahrosber. XXV, 900. 

1 ) I .no. oil. 11, p. 161 (Ann. C'h. Pharin LX1I, 303); J. Pr. Chcm. XL, 288. 
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no more ammonia is evolved, is deposited on evaporation of the filtrate 
to a syrup, and addition of chloride of zinc, in combination with the 
latter; it is free from creatin.—Liebig considers creatin as an acci¬ 
dental and variable admixture of the chloride of zinc compound. 

Heintz(l) stated that the substance (comp. II. p. 19B) which he 
viewed as a new acid, owed its acid character merely to its containing 
hydrochloric acid, and that its alleged zinc-salt was identical with 
Pettenkofer’s chloride of zinc compound(2). He does not mention 
that the relation of 8 C to 3 N, found by Pettcnkofer in the 
chloride of zinc combination, points to creatin. He found the 
composition of the organic substance, separated from it by ammonia 
and sulphide of ammonium, to correspond with that of creatin ; his 
analysis of the chloride of zinc compound (comp. II. p. 1G6), how¬ 
ever, shows that it contains creatinine: He has since communi¬ 
cated investigations^), which account for this appearance of creatin. 
According to them, creatinine may be converted into creatin. The 
change is effected in the best way, but still always imperfectly, if the 
creatinine be combined with chloride of zinc, and the organic matter 
in solution be again in some manner separated. If the creatinine 
be set free from its combinations with hydrochloric acid, or sul¬ 
phuric acid, creatin is formed also* but only in minute quantities. 
It appears that the more creatin is produced from the chloride of zinc 
combination, the more the solution is diluted before the organic sub¬ 
stance is liberated. The chloride of zinc precipitate, obtained from 
the urine, contains no creatin in the first instance, but this may be 
prepared from it. The simplest method for obtaining the largest 
amount of creatin from the urine, consists in decomposing the dilute 
solution of the chloride of zinc combination, precipitated from it, with 
ammonia and sulphide of ammonium, and separating the creatin from 
the filtered fluid by evaporation, and the addition of ‘alcohol; the 


(1) Pogg. Ann. LXX, 466. 

(2) It is possible and even probable that Heintz has been over-hasty in recalling his 
former statements, and in converting the discovery of an acid into that of an alkaiine base 
(creatinine), or an indifferent substance (creatin). According to the description given 
by Heintz, the acid discovered by him is easily soluble in water (creatin is difficultly 
soluble), the solution strongly reddens litmus (creatinine has an alkaline reaction), and 
has an acid taste; alcohol also dissolves it (creatin is insoluble in alcohol). Heintz 
obtained no precipitate by nitrate of silver, lie believes that in the evaporation of the 
hydrochloric acid solution of the creatinine, all the hydrochloric acid was dissipated, and 
that this prevented his obtaining a precipitate with nitrate of silver in the solution of 
the residue (hydrocldorate of creatinine does not lose its hydrochloric acid, when 
evaporated). 

(3) i’ogg. Ann. LXX1V, 125 ; Ann. Ch. Pharm. LXVIII, 301. 
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chloride of zinc precipitate, obtained from the residuary mother- 
liquor, is again separated into crcatin, and an alcoholic mother-liquor, 
by means of ammonia and sulphide of ammonium ; this operation is 
repeated until it no longer appears worth while to renew it. For the 
purpose of obtaining creatinine, the only useful method is the one 
given by Liebig (comp. II. p. 198). In normal urine crcatin must 
not be supposed to pre-exist, as in the experiments which seemed to 
prove its presence, it had been formed from the creatinine present. 
Heintz’s experiments have also failed in directly demonstrating its 
presence in the urine. The conversion of creatinine into creatin, when 
separated from its combinations, renders the method of determining 
its quantity, which is based upon the insolubility of its chloride 
of zinc compound, when united to an acid, so unsafe, that as yet, 
the proof cannot be given that muscular contraction is the cause 
of the formation of these substances. 

On the Transition of various Substances Into the ITrlne. —Wohler 
and Frericlis(l) have instituted extensive researches, chiefly on 
dogs, as to the changes which various, and especially organic sub¬ 
stances, suffer by their transition into the urine. Salicylous acid 
does not operate as a poison; unchanged salicylous acid was found 
in the urine, but neither salicylic, nor liippuric acid. Oil of bitter- 
almonds , deprived of its hydrocyanic acid, did not operate as a 
poison; hippuric acid was discovered in the urine. Amygdalin was 
not poisonous (in small doses) j neither amygdalin, nor hippuric acid, 
were traceable in the urine. Benzoic ether intoxicated ; no benzoic 
ether was discovered in the urine, but hippuric acid presented itself. 
Peruvian balsam , by its amount of cinnamic acid, caused the for¬ 
mation of hippuric acid; when heated with hydrochloric acid, the 
urine assumed a blood-red colour. Tannic acid was traced in the 
urine as gallic and pyrogailic acids. Urates yielded oxalic acid and 
urea. Allantoin neither caused oxalic acid, nor could it be traced 
itself. Sulphocyanide of potassium (not poisonous), when given even 
in minute doses, was invariably traceable in the urine. Thio- 
sinnamine (not poisonous) invariably caused sulphocyanide of ammo¬ 
nium in the urine. The changes of kinone (not poisonous) could not be 
discovered, nor could those of aniline. Carbolic acid was powerfully 
poisonous; alloxantin was not traceable in the urine, but the latter 
exhibited a large amount of urea after its administration. The pre¬ 
sence of alloxan could not be traced ; urea was not converted into 

(1) Ann. Ch. Pharm. LXV, 335; J. Pr. Cfacm. XL1V, 60; Repert. Pharm. [3] I, 
219 ; Instit. 1848, 145; Chem. Gaz. 1848, 229. 
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carbonate of ammonia, the urine remaining acid. The effect produced 
by arsenic, arseniate of lime (3 CaO, Ab 0 6 ), and phosphoric acid, was 
investigated, but the results are out of place here. 

Schlossberger(l) is of opinion that the peculiar colour of the 
urine after the employment of rhubarb is mainly caused by the two 
uncrystallizable pigments of rhubarb. 

urine in Btnease.—Preisser(2) and Chevallier{3) have commu¬ 
nicated observations of the appearance of sperm in the urine; Sem- 
mola(4) on blue urine, which was caused by an amorphous deposit 
of a non-nitrogenous colouring matter, which is insoluble in water, 
alcohol, and acids, and slowly soluble in ether. Semmola desig¬ 
nates this colouring matter as cyanurin, although it presented 
a deportment different from that of the substance thus termed by. 
Bracconnot(5). 

Bence Jones(6) found a new, albuminous substance in the urine of 
a man suffering from mollities ossium, which was precipitable by alco¬ 
hol from the urine; it was soluble in water, but in this solution it 
only coagulated after continued ebullition, and was redissolved after 
at,ill longer boiling, if the water which evaporated was replaced; 
it was soluble in potassa, and was precipitated from this solution by 
excess of acetic acid; the aqueous solution yielded a precipitate 
with nitric acid, which disappeared on heating, and was formed 
again on cooling; the aqueous solution yielded, after the addition 
of acetic acid, a white precipitate with fex*rocyanide of potassium, 
soluble in potassa; the aqueous solution gave precipitates with sul¬ 
phate of copper and protochloride of mercury, which dissolved on the 
addition of acetic acid. This substance, when treated with ether and 
dried in vacuo over sulphuric acid, yielded on analysis, 51*5 to 52*3 
of carbon, 7 0 to 7*2 of hydrogen, 14*8 to 15*2 of nitrogen, 1*0 to 
1*4 of sulphur, and 0*2 of phosphorus. Filtered urine of the patient, 
of a sp. gr. 1*0396, exhibited the composition given in the following 
table, under A. (p. 203). 

Fonberg(7) has examined the fermentation of diabetic urine. 
Variation of temperature merely alters the duration of the fermen¬ 
tation ; so that the fermentation of 15 litres of urine at 15° is termi- 

(1) Ann. Ch. Pharm. LXVI, 83. 

(2) J. Pharm. [3] XIII, 339; J. Chim. Med. [3] IV, 477. 

(3) J. Chim. M<2d. [3] IV, 478. 

(4) Ibid. [3] 419 ; Reperl. Pharm. [2] XLYIII,-180. 

(5) Ann. Ch. Phys. [2] XXIX, 252. 

(6) Phil. Trans , Part I, 1848; Ann. Ch. Pharm. LXVII, 97. 

(7) Ann. Ch. Pharm. LXI1I, 360. 
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nated in four weeks, at from 30 at 35° in from five to six weeks. 
The fermentation proceeds equally in the atmosphere and in a space 
confined over mercury, but in the first instance putrefaction ensues. 
It occurs spontaneously with the same facility as on the addition of 
yeast, and with the same phenomena; the urine becomes opaque, 
whitish, and a quantity of transparent globules become perceptible 
under the microscope, which are insoluble in alcohol, ether, dilute 
acids, and alkalis ; the gases evolved during fermentation, exceed in 
bulk that of the urine employed, and consist of hydrogen and car¬ 
bonic acid, at first in the proportion of 1 to 2 and 2£ (irrespective of 
the gas absorbed by the fluid), and subsequently of 1 to | and 
The fermented liquor has an acid reaction ; it no longer contains 
urea, but weakly acid ammonia-salts, and especially butyrate of am¬ 
monia. By boiling the fresh urine and repeating the ebullition at 
intervals of from three to four days, the fluid could be preserved for 
more than a month in the unfermented state, at from 15°—20°. The 
less urine a patient passed in twenty-four hours, the greater was the 
amount of urea; when from 9 to 10 litres were passed, 1‘8 to 2*0 grms., 
when 2h litres were evacuated, 7 grms. of nitrate of urea were ob¬ 
tained from 1 litre of urine. In 1 litre of urine, of spec. grav. 10231, 
46 5 grms., in another of 1-008, 32 grms. of urea were found. Fon- 
berg also found sugar in the venous blood of a patient, 0-025 in 
72-7 grin. An analysis of diabetic urine (sp. gr. 1-032) by Reich, in 
Kdnigsberg(l) is given under 11. in the following table. 

t rine of the calf and the nam.— Braconnot(2) has examined the 
urine of a calf 8 days old (C.) and of a sheep (!>.); the former was 






A. 

15. 

c. 

D. 





p. 201. 



in 1 litre. 

Uric acid . 




0-90 

1-31 

—— 

-- 

New body 




CO-97 

— 

— 

— 

Sugar 




— 

43-30 


— 

Urea 

Extractive matter 




| 29-90 

9-70 
20 58 

J- 2-30 

not deter¬ 
mined. 

Mucus 




— 

0-28 

traces 

ditto. 

Chloride of sodium 




3-83 

0-82 

> 

— 

Chloride of potassium 




— 

0-27 

3-22 

6-13 

Phosphate of soda 




5-45 

1-75 

— 

— 

„ lime 

„ magnesia 




| 1-20 

0-33 

0-02 

traces 

— 

„ magnesia-ammonia . 



— 

— 

018 

— 

Sulphate of potassa 

. . 



2-1-0 

0-25 

0-44 

3-74 

Silicic acid 

. . ^ 



— 

003 

traces 

— 

Carbonate of magnesia 




— 

— 

— 

1-40 

Water 




890-72 

921-30 

993-80 

— 


(I i Arcli. Phann. [2] 1,1, 20. 

( 2 ) Ann. Ch. Phys. [3] XX, 238; J. Pr. Chcni. XLI, 301. 
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also found to contain traces of phosphate of iron and potassa, and of ^5^7 
a potassa-salt with an organic acid; in the latter were found undeter¬ 
mined quantities of hippuratc and bicarbonate of potassa, carbonate 
of lime and sesquioxide of iron. 

urinary Calculi. —The calculi examined were : (A. in the following 
table) calculi taken from a man by Bley(l) and (B and C) by 
Reich (2) in Kbnigsberg; a calculus taken from the urethra of an ox (D) 
by Lassaigne(3); a urinary calculus from a bitch by Wittstcin(4), 
who found in it 27’82 per cent of lime, 5*22 of magnesia, 3*90 of 
ammonia, 24*21 of phosphoric acid, 10*64 of carbonic acid, 8*93 of 
soda-salts, 5-15 of nitrogenous matter, 14*13 water; a urinary calculus 
from a monkey (E.) by Landerer(5); urinary calculi from sheep, 
with whose food oats had been mixed (F.), by Lassaigne(6); one 
from a tortoise (Testudo polyphemus), by the same(7), (in which he 
found 72*4 per cent of uric acid, 13*0 of ammonia, 1*0 of lime, 13*6 
of urinary constituents soluble in water, and alkaline salts). 



A. ; 


C. 

D. 

. 

E. 

F. 

Extractive or colouring luattcr 

« 


8-93 

0-12 

_ 

— 

— 

Albumin. 


7-50 i 

— 

— 

— 

_ 

— 

Fat. 

. 

5 00 ' 

0-33 ; 

0-34 

— 

Ilf, 

— 

Mucus ..... 


traces ; 

0-4G 

0-28 


j!G 

53*0 

Water ..... 



— 

— 



120 

Oxalate of lime .... 


12-50 > 

— ! 

11-82 

— 

— 

— 

Phosphate of lime . ■ * . 

. 

22-21 i 

— 

1-58 

traces 

73 

— 

„ magnesia 


12-27 t 

— 

— 

— 

5 

— 

„ magnesia-ammonia . 


— 

_ 1 

0-G4 

— 

— 

34-2 

Uric acid. 


— 

58-45 

— 

— 

— 

— 

Urate of ammonia . . - . 


-- 1 

31-83 

3-45 

— 

— 

— 

„ soda .... 


- i 

_ 1 

1-14 


— 

— 

Carbonate of lime . ... 


35-52 

— 

8003 

87-8 

6 

0-8 

„ magnesia 


— 

- i 

— 

1-5 

— 

— 

Loss. 


5-00 


— 

— 

— 

— 


cout.stones. —Th. J. Herapatli(8) found the gout-stones taken 
from the tinger-joints of a man.to contain 1*12 per cent of fat, 43*97 
of urate of soda, with a little urate of potassa, 14*77 of urate of lime, 
34*14 of phosphate of lime, 5*99 of water (and loss), traces of phos- 


(1) Arch. Pharm. [2] XMX, 257. 

(2) Ibid. [2] IJII, 297. 

(3) Ann. Ch. Pliys. [3] XIX, 382; J. Cliim. Med. [3] III, 10. 
(•1) Itepert. Pharm. [3] 1, 307. 

(.“») Ibid. [2] XLV, CO. 

(G) J. Cliim. Mod. f3] Ill, 322. 

(7) Ibid. [3] IV, 480. 

(8) Cliem. Gaz. 1848, 383. 
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phate of iron and soda, chloride of sodium, extractive matter and 
albumin. 

Landerer(l) found a concretion from the aorta of a person who 
had died in consequence of pericarditis from arthritic metastasis, to 
consist of 14 uric acid, 6 animal matter, 6 2 phosphate of lime, 
16 carbonate of lime, and 2 carbonate of magnesia. 

Kenai calculus. —Venghauss(2) has made a communication on the 
renal calculus of a man, which he considers to be composed of cystine, 
with scarcely perceptible traces of albumin, and a resinous sub¬ 
stance; he found, however, only 15’2 per cent of sulphur, whilst, 
according to Baudrimont and Thaulow , s analyses, cystine contains 
26 per cent. 

Excrements.— J. R. Rogcrs(3) has investigated the composition 
of the excrements of pigs (A.), cows (B.), sheep (C.), and horses (I).), 
Vohl those of dogs (Album grcecum) (E.); 100 parts of the latter, 
dried at 100°, yielded to water 4 86 of a brown extract-like substance, 
the solution of which assumed a reddish-brown colour on the addition 
of tincture of iodine. Vohl (and Rogers) has also separately ex¬ 
amined that part of the excrements (or the ash) which is soluble in 
water (or in water and hydrochloric acid) and the insoluble portion. 
We shall here only give the composition of the ash (under E. of the 
excrements) in toto. 



A. 

B. 

C. 

D. 

E. 

100 excrement (fresh) contain water 

7713 

82-45 

56-47 

77-25 


100 ditto, dried at 100°, yield ash 


3717 

15-23 

13-49 

13-36 


100 ash contain sol. in water . 

. 

9-65 

5-84 

17-29 

316 


„ „* „ „ in livdrochl. acid 

18-70 

32*21 

— 

22-59 


» „ „ „ in nitric acid 

. 

• — 

— 

34-54 

— 


t, „ „ insoluble 

• 

71*65 

61*95 

48-17 

74-25 




Composition of the entire ash: 


Potassa. 

• 

3*60 

2*91 

8-32 

11*30 

0*30 

Soda. 


3-44 

0*98 

3-28 

1-98 

0*44 

Lime. 
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5-71 

1815 

4-63 

33*05 

Magnesia .... 


2*24 

11-47 

5*45 

3*84 

0*09 

Proto-sesquioxide of manganese 


— 

— 

traces 

213 

— 

Chloride of sodium 


0*89 

0*23 

0*14 

0-03 

— 

Phosphate of sesquioxide of iron 


10*55 

8-93 

3*98 

2-73 

— 

Phosphoric acid 

• 

0-41 

4-76 

7*52 

8*93 

34-46 

Sulphuric add . . 

0*90 

1*77 

2*69 

1*83 

— 

Carbonic acid 


060 

— 

traces 

_ 

7*46 

Chlorine .... 


— 

— 

— 

- - 

0*04 

Silicic add .... 
Sand ..... 


13*19 

61*37 

162*54 

} 50*11 

j 62*40 

traces 

Iron and loss 


— 

— 

— 

_ 

001 

Organic constituents 


— 

— 

— 

— 

14*15 


(1) Repert. Pharm. [2] XI,V, 60. (3) Ann. Ch. Pharm. LXV, 85. 

(2) Arch. Pharm. [2] XLIX, 3% (4) Ibid. 266. 
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J. Davy(l) stated that the excrements of spiders contained a sub¬ 
stance possessing all the properties of so-called xanthic oxide which 
Unger formerly considered identical with the substance found by 
him in guano, and subsequently termed guanine. Fr. Will and 
Gorup-Besanez(2) have now found that the excrements of the 
cross-spider (Epeiva diadcma) contain guanine; they consider it 
probable that guanine is also contained in the so-called green 
organ of the fresh-water craw-fish (Astacus fluviatilis ) and in Boja- 
nus’s organ in the fresh-water muscle (Anodonta ). 

Examination of an Osteosarcoma. —Roux(3) found an osteosar¬ 
coma, taken from the upper part of the humerus, to be composed of 
B7‘86 per cent of water, 9*85 of chondrinoid. cartilage, 030 of albu¬ 
min, 0 28 of fat, 0*67 of carbonate of lime, 0*50 of phosphate of, 
lime, 0*21 of sulphate of soda and potassa, 0*14 of carbonate of 
soda, 0*10 of chloride of sodium and potassium, traces of silicic 
acid, phosphate of magnesia, alumina and sesquioxidc of iron. 

Feathers. Silicic Add contained therein . — Gorup-Besanez(4) has 
instituted numerous experiments on the amount of silicic acid con- 
tamed in the feathers of various birds, from which it appears indu¬ 
bitable that those birds whose food is richer in silicic acid, and which 
therefore live upon seeds and com, assimilate more silicic acid in 
their feathers, and generally more inorganic materials than those 
which live upon meat, insects, or berries. The averages of a great 
number of determinations are : 


Birds living upon: 


Their feathers contain in 100 parts: 

.... _A. 


t 

Ash. 

Silicic acid. 

1 

100 ash contain silicic acid. 

Seeds 

. 4-84 

1-98 

40 

Fish 

. 2-41 

0-23 

10-5 

Flesh . 

. 216 

0-64 

27 

Insects, berries 

. 2-62 

0-75 

27 


The age of the animal, as well as the feathers themselves and the 
species of the latter, influence the amount of silicic acid; the feathers 
of the older animals contain more than those of the younger animals; 
in the same way, the pinions contain more than the feathers of the 
tail and belly. 

No silicic acid was traceable in the egg. 


(1) Edinb. new Phil. Joom. XL, 231, 335 ; Berzelius’ Jahresber. XXVII, 681. 

(2) Anz. d. Bair. d. Wissensch. (No. 233) 1848, 825; Ann. Ch. Pham. LX1X, 117; 
J. Pr. Chem. XLVI, 153. 

(3) J. Pharm. [3] XI, 429. 

(4) Ann. Ch. Phann. LXI, 46; LXVI, 321. 
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The hair of various animals, as well as of man, yields on an average 
2*6 per cent of ash, containing 10*8 per cent of silicic acid. 

According to Hennebcrg(l), the amount of silicic acid contained 
in about 80 grms. of a fowl’s feathers is about 0*200 grm., the wing- 
and tail-feathers contain 0*14 per cent (17*1 of the ash), the feathers 
of the breast and belly 0*29 (29*0) of silicic acid. 

Tortoiseshell.— We quote the following remarks from an investi¬ 
gation of A. Vblcker(2) on tortoiseshell (of Testudo tabulata). 
The white parts, cut up and successively exhausted with cold water, 
spirits of wine and ether, and dried at 100 H , yielded from 0*23 to 
0*27 of ash; the dark parts, similarly treated, 0*24 to 0*35 per 
cent of a darker ash, richer in iron, and containing chloride of 
sodium, sulphate of magnesia, carbonate of lime, carbonate of mag¬ 
nesia, phosphate of lime, sesquioxide of iron and silicic acid. In 
the shell of the marine and terrestrial tortoise thus purified, there 
were found (calculated for substance free from ash) from 53*8 to 
54*2 per cent of carbon, 0*4 to 6*5 of hydrogen, 14*8 of nitrogen, 
21*5 to 22*9 of oxygen, 1*9 to 3*2 of sulphur; according to which, 
its composition differs from that of horn. For the products of the 
action of various reagents and for the numerous elementary analyses 
of these substances, we refer to the treatise, as they do not present 
any definite chemical combinations. 

8ilk-Juice.— II. Ludwig(3) has examined the silk-juice which the 
silk-worm discharges when forming the cocoon, and which in the 
atmosphere immediately hardens into silk. The amber- and gold- 
coloured, transparent, tough juice dissolves in water, and imparts to 
it a golden colour; the solution when boiled, foams, but without 
in the least coagulating; it is neutral. After thirty-six hours, the 
aqueous solution of the silk-juice forms a tremulous jelly, which is 
no longer completely soluble, even when boiled in an increased 
quantity of water. A drop of the hot solution, taken out with a 
glass rod, congeals partly while dropping, into a silk thread, to which 
the remainder of the drop remains attached. If a drop of a dilute 
acid be added to a fresh aqueous solution of silk-juice, the silk sepa¬ 
rates as a flocculent coagulum, which does not redissolve in the cold 
in an excess of acid; if much acid be added, the solution remains clear, 
but after a few hours, congeals into a jelly. The silk-juice, when boiled 
with concentrated hydrochloric acid, assumes a dingy-violet colour; 
it is not precipitated by ferrocyanide of potassium, protochloride of 


(1) Ann. Ch. Phann. LXI, 261. 

(2) From the Authors Inaugural dissertation in Phariu. Ccntr. 1817, 577. 

(3) Arch. Pharm. [2] LIV, 142; Ann. Ch. Phann. LXVIII, 366. 
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mercury, lime-water, and nitrate of silver; tannic acid causes a viscid slUt - Julce ' 
flocculent precipitate; acetate of lead and sulphate of copper, a gela¬ 
tinous coagulum ; caustic soda does not change the solution; if a 
little sulphate of copper be added, some copper remains in solution, 
and a violet colour is formed. The silk-juice, when boiled with 
caustic soda, evolves no sulphuretted hydrogen on the addition of 
hydrochloric acid. 

SponBta Marina.— Vogel, Jun.(l) has stated that sponge (Spongia 
marina) contains the iodine chiefly in an insoluble combination, as 
water only extracts a trace of iodide of sodium; by exhausting with 
water the sponge loses 12 per cent of its weight (chloride of sodium, 
sulphate of magnesia, carbonate of magnesia, and organic matter; 
there being no lime in the extract); sponge that has been purified and 
long treated with water yields 16 per cent, unpurified sponge 22 
per cent of ash; when the sponge is incinerated, a little iodine 
escapes. A new analysis of the officinal sponge-ash has been made 
by IIeyl(2); he failed in detecting copper and bromine as his 
predecessors had done. lie found its constituents to be : 


Carbon ....... 10-47 

Cyanogen, calculated from the nitrogen found 3*27 

Iodide of magnesium.0-24 

Chloride of potassium . . . . .0-16 

Cldoridc«of sodium . - . t . . 015 

Chloride of calcium ..... 0-47 

Sulphate of lime.8-88 

Carbonate of lime.27 37 

Phosphate of lime . . . . .1-88 

Protoxide of iron ...... 6-85 

Silicate of alumina.29-18 

Sand.4-01 


98-93 


(1) Repert. Pharm. [3] II, 118. 

(2) Ann. Ch. Pharm. LXII, 87; Repert. Pharm. [2] XLVII, 231. 
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Application of Chloride of Ammonium in Chemical Analysis.— 

H. Rose(l) has amply investigated the 'behaviour of chloride of 
ammonium, at a red heat, towards many oxides and salts, and has 
pointed out that this behaviour admits of manifold applications in 
quantitative researches. 

Arsenic, antimony, and tin, when combined with alkalies in the 
form of salts, are completely volatilized, if a mixture of the finely- 
powdered salt with five or eight times its weight of chloride of 
ammonium, be ignited in a covered porcelain crucible until the weight 
is constant. From the weight of the residual chloride, which is 
not heated to fusion, the composition of the salt may be calculated. 
By this method H. Hose has analysed with sufficient accuracy the 
combinations of the acids of arsenic, antimony, and tin with the 
alkalies. Schlippe's salt, likewise, when ignited with sal-ammoniac, 
leaves a residue of chloride of sodium, whilst, if fused alone, or in a 
stream of hydrogen or* carbonic acid, it parts merely with the water 
which it contains .—Arsenite of lime is decomposed with difficulty 
by sal-ammoniac at a red heat; arsenite of magnesia undergoes no 
decomposition: the latter, however, when heated with sulphate of 
ammonia, yields a residue free from arsenic. 

Titanic acid suffers no diminution of weight by ignition with sal- 
ammoniac ; if it be combined with the alkalies, the latter are convei*ted 
by this process into chlorides; from the increase of weight, therefore, 
the composition of the dry salt may be calculated. To control this 
determination, the mass remaining after ignition with sal-ammoniac 
is exhausted with water, filtered from the undissolved titanic acid, 


(1) Pogg. Ann. LXXII1,582; LXXIV, 562; J. Pr. Chcm. XLIV, 117; XLV, 114; 
Berl. Acad. Ber. May, 1848; Instit. 1848, 226, 377. 
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and the amount of the chloride determined by evaporation. In 
hydrated salts the water is previously determined by ignition. 
II. Rose communicates the fact, that according to Weber’s analysis, 
the acid titanate of potassa, dried at 100°, has the formula: 
KO, 6 Ti0 2 -f S HO, and the acid titanate of soda, 2 NaO, 9TiO s 
-f 5 HO. The former is a hard crystalline powder; the latter forms 
an uncrystallizablc vitreous mass. 

The alkaline phosphates, when ignited with sal-ammoniac, are 
entirely converted into chlorides; sulphate of baryta suffers only a 
partial conversion ; sulphate of magnesia undergoes no decomposition. 
Scleniate of baryta leaves a mixture of selenite of baryta with chlo¬ 
ride of barium, possessing a brown colour, due to free selenium. 

When alumina and sulphate of alumina are ignited with sal-ammo¬ 
niac, the former is, to a great extent, the latter entirely, volatilized; 
potassa-alum leaves a double chloride of potassium and aluminum, 
which is volatilized only with difficulty. Berylla comports itself in a 
similar manner. Sesquioxide of iron is partly volatilized as chloride, 
which deposits sesquioxide of iron in a crystalline state, on the sides 
of the crucible. The oxides of manganese arc converted, into a 
mixture of protochloride and proto-sesquioxide of manganese; the 
protoxides of nickel and cobalt, yield the regulinc metals, as also 
does teroxide of bismuth ; arsenide of nickel leaves a residue of proto- 
chloride of nickel; protochloride of silver remains unchanged ; pro¬ 
toxide of silver yields protochloride and metallic silver; antimonide 
of silver, Ag 2 Sb, is only partly decomposed.— Protoxides of zinc 
and of lead, as also sulphate of protoxide of zinc and sulphide of lead, 
are difficultly, but with access -of air completely volatilized as chlo¬ 
rides. Sesquioxide of chromium undergoes no change; the chro¬ 
mates of the alkalies leave sesquioxide of chromium and chlorides of 
the metals ; nitrate of sesquioxid# of uranium gives proto-sesquioxido 
of uranium ; silicic acid suffers'no diminution of weight, if by con¬ 
tinuous ignition it has acquired some degree of density ; phosphate of 
soda is partly decomposed into chloride of sodium and sbme chloride 
of phosphorus ; borax remains unaltered; fluorides of sodium and 
of calcium are difficultly, bromide of sodium and iodide of potassium 
partly, decomposed with production of their respective chlorides. 

Analysis of eases.— Doyere(l), Regnault and Reiset(2) have 
brought forward proposals for an apparatus for the more accurate 

(1) Compt. Rend. XXV, 928. 

(2) Ibid. XXVI, 0 ; J. Pr. Chem. XLIII 168. An accurate description of the appa¬ 
ratus and the methods for the analysis of different gaseous mixtures was published only 
in 1849 (Ann. Cli. Phys. [3] XXVI, 329). 
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analysis of gases. The two latter have claimed the priority with 
regard to the principle upon which the new methods are based, 
namely to employ different spaces for exposing the gases to the 
various chemical reactions and for measuring them.(l) Bunsen's 
apparatus and methods for the analysis of gaseous mixtures have 
been synoptically arranged and described by Kolbe(2). 

Oxygen.— Brunner(3) recommends for the determination of the 
oxygen in the atmosphere, to mix a salt of sesquioxide of iron and a 
salt of alumina in such proportions, that the precipitate produced by 
ammonia may contain about 96 parts of sesquioxide of iron to 4 of 
alumina, to wash the precipitate, to dry it carefully, and to expose it 
to the reducing action of dry hydrogen at a temperature somewhat 
below redness ; a known volume of dry air, contained in an aspirator, 
is then allowed to pass over the mixture thus obtained (which is 
pyrophoric, on account of the minute division of the iron by means of 
the alumina), and the increase of weight (i. e., the amount of oxygen 
contained in the air employed for the experiment) determined. Less 
accurate, but according to his experience, equal to the older eudio- 
metrical methods, is the following process; an appropriate quantity of 
a concentrated solution of sulphate of protoxide of iron, is introduced 
into a graduated glass tube, closed at one end, and covered \ytb 
a layer of a dilute solution of potassa; the volume of the air con¬ 
tained in the tube is read off, the latter closed, and agitated violently 
for several minutes ; it is then opened under water, and the volume 
of the remaining nitrogen gas ascertained; this method is stated 
to be also adapted for the preparation of larger quantities of 
nitrogen. 

Hydrogen.— Laurcnt(4) has, incidentally to his analysis of several 


(1) Compt. Rend. XXV, 9G0; comp. Compt. Rend. XXVI, 2. 

(2) Liebig, Poggendorff und Wohler’s llamhvbrterbucli der (Jhemie, II, 1051.—Wc 
will here farther adduce some apparatus which have found no place in the preceding 
pnges. llarc (Gill. Am.. J. [2] IV, 37 ; Phil. Mag. [3] XXXI, 355) has described an 
oxy-liydrogen blow-pipe, for fusing larger quantities of rhodium, iridium, osmium and 
platinum; Schulze (J. l’r. Clicm. XLTII, 3G8) a blow-pipe apparatus. Proposals for 
farther improvements of the still have been made by Maumcne (Ann. Ch. Phys. [3] 
XXI, 127) ; of a syphon which serves to draw off corrosive liquids, and for the connec¬ 
tion of Woulfe’s bottles by Taupenot (Ann. Ch. Phys [3] XXI, 503); of a gas¬ 
holder by Wallin ark (Pogg. Ann. LXXII, 185) ; for the closing of glass-vessels with 
large apertures, and for an easily arranged contrivance for cupellation by Th. Taylor 
(Phil. Mag. [3] XXXI, 393; Chcin. Soc. Mem. Ill, 315); for the construction of a 
bath for different temperatures by Evans (Pbarm. J. Trans. VIII, 38). 

(3) Pogg. Ann. Ergiinzungsb. II, 509. 

(4) Ann. Ch. Phys. [3] XIX, 360; Ann. Ch. Pharra. LX1I, 96 ; J. Pr. Chem. XL, 
400. 
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organic bases, made use of the following procesg, which he asserts, 
allows to determine the hydrogen within -nrrrr* —The substance, 
which need not be powdered, is coarsely mixed in the combustion- 
tube with some hot oxide of copper, the whole being then covered 
with oxide, at a temperature of between 200° and 250°, and the 
combustion of the carbon completed by means of oxygen gas. This 
is evolved from a tube of about 30 to 40 centimetres in length, 
containing 3 or 4 grms. of fused chlorate of potassa, and connected 
with an U-shaped tube, whose first limb is filled with sticks of 
caustic potassa, while the second contains chloride of calcium. The 
first limb of this tube communicates with a safety-tube drawn out to 
a point which, after the combustion, when the reduced copper has 
ceased to absorb oxygen, is broken off', when air is drawn through 
the apparatus in the usual manner. The oxygen -apparatus is con¬ 
nected by means of a caoutchouc joint with the combustion-tube, 
only after the combustion is finished, when, a little air having been 
sucked out of the apparatus in order to diminish the pressure within 
the tube, the extremity of the beak is broken off', and the latter 
inserted into the caoutchouc connector. 

Carlson.— Stiidcler(l) found that oxygen-gas, perfectly dry and 
free from earbonic acid, as it is employed to effect the complete com¬ 
bustion of organic substances rich in carbon, is not absorbed, even 
when passed for a very long time through a solution of potassa of 
spec. grav. 1‘3, a result which contradicts the opinion, based upon 
H. Rose’s experiments, of errors being caused by an absorption of 
this kind in carbon-determinations. 

Determination of far lion In Kraplilte. —It. E. Rogers and W. M. 
Rogcrs(2) recommend the following process for the quantitative 
determination of carbon in graphite ; the substance is triturated with 
about thirty times its weight of quartz-sand to an impalpable powder, 
and introduced into a tubulated retort with a mixture of chromate of 
potassa and sulphuric acid (1 vol. of water and 5 vols. of concentrated 
acid). The carbonic acid which is evolved upon the application of 
heat, is conducted, first, into an upright cylinder, kept cool (in order 
to condense the sulphuric acid which may have been carried over), 
then dried by means of chloride of calcium, and finally collected in a 
weighed potassa-apparatus. The oxidation is entirely completed in 
from thirty to forty minutes, but only if the graphite has been finely 
divided, so that minute scales arc no longer perceptible. 


(2) Sill. Am. J. [2] V, 352. 
P 2 


Hydrogen. 


(1) Ann. Ch. Pharm. LXI, 113. 
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Determination Cartoon In Cast-Iron.— Kttdernatsch (1) pre¬ 
fers the employment of protoxide of copper to that of chromate of 
lead for the determination of carbon in cast-iron. 

Cartoonlc Acid.— H. Vohl(2) has described a modification of the 
apparatus proposed by Will and Fresenius for the determination 
of carbonic acid: if a substance, in which the carbonic acid is to be 
determined by the aid of this apparatus, disengages at the same time 
hydrochloric or hydrosulphuric acid gas, he prevents the escape of 
these latter by the appropriate intervention of protoxide of mercury. 
In cases in which the volume of the evolved carbonic acid gas is to 
be determined, Vohl introduces the powdered substance into a tube, 
which is drawn out to a point at one extremity, and is somewhat 
contracted at the other; he then fills the tube vrith water and allows 
it to pass through mercury into a graduated jar. Upon the intro¬ 
duction of the acid, the carbonic acid is evolved, whilst its volume 
is not increased by air simultaneously introduced. 

Determination of Carbonic Add In (Trine, 9111k, &c.— R. F. Mar¬ 
ch and(3) determines the carbonic acid, in urine by the following- 
simple process. The urine is introduced into a glass flask, which 
is closed air-tight by a cork twice perforated; through one of the 
openings passes a tube, w'hich dips into the urine, and is drawn 
out at the other extremity to a fine point, which may be easily 
sealed; through the second aperture passes a tube, bent twice at 
right angles, which is conducted through an air-tight cork into an 
empty flask ; from this flask passes, through the same cork, a second 
tube which leads into a flask similar to the foregoing, filled with 
baryta-water (which is better adapted for this purpose than lime- 
water) and communicating with a second and third flask, likewise 
containing baryta-water; the last flask is in connection with an 
air-pump. When the apparatus is air-tight, the urine is heated in a 
water-bath to a temperature of about 50° or 60°, and the air-pump 
gently put in motion. The liquid soon enters into ebullition, distils 
over into the empty flask, and the baryta-water becomes turbid ; after 
half or three quarters of an hour, the extremity of the first tube is 
broken off, and air sucked through the apparatus. The bai'yta is 
determined as sulphate, and from the weight of the latter, the amount 
of carbonic acid is calculated. 


(!) From the “ Berichte tier Freunde der Naturwissench. in Wien II, 102” in J. Pr. 
Chom. XL, 499. 

(2) Ann. Ch. Pharm. LXVI, 247, 377. 

(3) J. Pr. Chem. XLIV, 253. 
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Phosphoric Add. Detection. —According to the experiments of 
Svanberg and Struvc(l), molybdic acid is one of the most delicate 
reagents' for phosphoric acid. The solution to be tested is mixed 
with molybdate of ammonia, and an excess of hydrochloric acid, or 
better, of nitric acid added; if phosphoric acid be present, the solu¬ 
tion assumes a yellow colour, and there appears, either immediately 
or after some time, a yellow precipitate of molybdate of ammonia 
containing phosphoric acid. As the native sulphide of molybdenum 
frequently contains phosphoric acid, it is always necessary to ascer¬ 
tain whether the molybdate of ammonia prepared from it does not 
give, by itself,^ the yellow precipitate, upon addition of an excess of 
acid. II. Rosc(2) confirms the extraordinary delicacy of this reac¬ 
tion, which, however, is only applicable to the detection of ordinary 
phosphoric acid, and not of the other modifications. The yellow 
precipitate, which is more rapidly produced if the solution be heated, 
is soluble in ammonia, and in excess of the phosphate employed; it 
is therefore principally adapted to the recognition of small quantities 
of phosphoric acid. In the ease of phosphates insoluble in water, 
11. Rose applies this test to the nitric solution. 

Estimation. —Raewsky(3) has described a process for the deter¬ 
mination of phosphoric acid, which is based, on the one hand, upon 
the constant composition of the phosphate of sesquioxidc of iron and 
its insolubility in acetic acid, and on the other, upon Marguerite's^!) 
method of determining the amount of iron, when present in the state 
of protoxide in a solution, by means of permanganate of potassa. 
lie mixes the moderately acid solution containing phosphoric acid 
with an excess of acetate of sesquioxidc of iron (a solution of 1 part 
of iron-alum in 10 parts of water, mixed with acetate of soda, answers 
the purpose), washes well the whitish precipitate of phosphate of 
sesquioxide of iron upon a filter, dissolves it in hydrochloric acid, 
and treats the solution with sulphite of soda to reduce the sesquioxidc 
to the state of protoxide. The amount of iron is now determined by 
means of a standard solution of permanganate of potassa, and the 
quantity of phosphorus, or of phosphoric acid, calculated according to 
the formula Pe 2 O s , PO. ; 5G # parts of iron (Fc 2 ) represent 32 parts 


(1) J. Pr. Chem. XLLV, 291 ; Ann. Ch. Pharm. LXVIII, 301. 

(-) Pogg. Ann. LXXV1, 20. 

(3) Compt. Rend. XXIV. 081 ; Instil. 1848, 125 ; J. Pr. Chem. XLI, 305; Reperl. 
Pliarm. [2] XLVI11, 51. 

11) Compt? Rend. XXII, 857; Ann. Cli, Pliarm. LX, 309. 
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of phosphorus or 72 of phosphoric acid. Raewsky controlled this 
process by employing a phosphate of known composition, and believes 
that it may give results accurate to 6 or 8 thousandths, but it must 
always be borne in mind, that, as Mitscherlich has shown, the 
phosphate of sesquioxide of iron is soluble in the acetate, and that, 
moreover, its constant composition is still questionable. 

Raewsky(l) determines the pyrophosphoric acid in like manner 
as the tribasic acid, except that he employs ammonia-iron-alum 
instead of the acetate of sesquioxide of iron. According to Schwarz- 
enberg (I. p. 265), the pyrophosphate of sesquioxide of iron contains 
3 equivs. of acid for 2 equivs. of the sesquioxide. . 

Estimation by means of Iron and Baryta.— Mulder(2) considers, 
according to some experiments performed by him regarding the estima¬ 
tion of phosphorus and of phosphoric acid in organic compounds, the 
method of Bcrthier (by means of a solution containing a known 
amount of sesquioxide of iron) as that which yields the most accurate 
results. The solution of the substance, of fibrin, f. i., in hydrochloric 
acid, gives the phosphoric acid existing as such, whilst the solution 
in nitric" acid gives the phosphoric acid already existing, together 
with that produced by the oxidation of the phosphorus; from the 
difference the amount of phosphorus is calculated. Mulder con¬ 
siders the phosphate of sesquioxide of iron to be soluble in acetic acid*; 
but this is not proved by his experiments, which merely show that it 
is soluble in acetate of sesquioxide of iron.—Mulder farther con¬ 
siders .the weighing as pyrophosphate of baryta (2 BaO, P0 5 ) to be 
accurate, if chloride of barium be added to the hydrochloric or nitric 
solution of the organic substance, the solution then filtered, and 
carefully precipitated with ammonia ; Wackcnrodbr and Ludwig(3) 
have, however, lately proved that this precipitate contains chloride 
of barium, and is not adapted for the accurate estimation of phos¬ 
phoric acid. 

Bstlmatinn by means of Magnesia.— R. Weber(4) has found that 
ignited phosphate of magnesia, or even phosphate of magnesia- 
ammonia after having been dissolved in acids, ceases to be entirely 


(1) Compt. Rend. XXVI, 205 ; I list it. 1848, 125. 

(2) Scheik. Ondcrz. IV, 383; J. Pr. Chem. XLV, 282; Repert. Pharm. [2] XT,VIII, 
36. 

(3) Arch. Pharm. [2] LVI, 265, 280. 

(1)' Pogg. Ann. LXXIII, 137 ; J. Pr. Cliem. XLII, 206; Bcrl. Acad. Ber. 1848, 239; 
Ius tit. 1848, 106. 
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precipitated by ammonia, the pyrophosphate of magnesia being more 
soluble than the tribasic combination. The loss may vary, according 
to circumstances, from 2 to 8 per cent; the presence of ammoniacal 
salts diminishes it. If the pyrophosphate of magnesia be heated for 
some time with concentrated sulphuric acid, it becomes again entirely 
prccipitable by ammonia. This deportment is to be borne in mind 
in the estimation of phosphoric acid or of magnesia. 

Separation of ordinary Phosphoric Acid from Pyrophosphorle Acid. 
—H. llose(l) has shown that ordinary phosphoric acid cannot be 
separated from pyrophosphoric acid by means of sulphate of mag¬ 
nesia and ammonia in. presence of a very large quantity of chloride 
of ammonium, although pyrophosphoric acid is, under these cir¬ 
cumstances, only very slowly precipitated. 

Separation of Phosphoric Acid from Sesquioxide of Iron in the 
presence of the Alkaline Earths.— Frcscnius(2), in order to separate 
phosphoric acid from sesquioxide of iron and the alkaline earths, 
heats the solution containing these substances to ebullition, and 
adds sulphite of soda until the colour has changed to a light-green, 
di.d carbonate of soda produces a white precipitate; the excess of 
sulphurous acid is then expelled by boiling, the solution nearly 
neutralized with carbonate of soda, and mixed with several drops 
of chlorine-water and an excess of acetate of soda. The smallest 
quantity of phosphoric acid presents itself in the form of a precipitate 
of white phosphate of sesquioxide of iron (silicic and arsenic acids 
also produce a precipitate, and must therefore be previously sepa¬ 
rated). More chlorine-water is then added, drop by drop, till the 
liquid assumes a red colour, when it is boiled until colourless and 
filtered while hot. The filtrate contains the greater part of the iron 
and the lime, which may he separated by means of sulphide of ammo¬ 
nium. The precipitate contains all the phosphoric acid and the 
remainder of the iron; we may decompose its hydrochloric solution, 
either with ammonia and sulphide of ammonium, or after reduction 
with sulphite of soda, by boiling with an excess of soda. The 
precipitated proto-sesquioxide of iron is added to the rest of the iron, 
and the phosphoric acid determined in the filtrate as phosphate of 
magnesia-ammonia. 

Separation of Phosphoric Acid from Alumina.— In the analysis of 
a compound containing alumina, sesquioxide of iron, lime, magnesia, 
and phosphoric acid, Fresenius(3) first precipitates the solution. 
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(1) Pogg. Ami. LXXVI, 28. 

(2) J. Pr. Clicm. XLV, 208. 


(3) J. Pr. Chon. XLV, 263. 
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which has been heated with sulphite of soda in order to reduce the 
sesquioxidc of iron, with carbonate of soda, and then boils with an 
excess of solution of caustic soda, of which a fresh quantity is added 
after the precipitate 'has become black and granular. The solution 
contains all the alumina and part of the phosphoric acid (if alumina 
and sesquioxidc of iron only have been present, the whole of the 
phosphoric acid is in the filtrate). . The solution is acidified, boiled 
with chlorate of potassa, precipitated with ammonia and chloride of 
barium, and filtered after a short digestion. The precipitate, con* 
taining the whole of the alumina and phosphoric acid, is slightly 
washed, dissolved in a sufficient, quantity of hydrochloric acid, neu¬ 
tralized whilst hot with carbonate of baryta, and heated with an 
excess of caustic soda, to which a little carbonate of soda is added, 
in order to separate any dissolved baryta. The filtrate contains all 
the alumina, the precipitate all the phosphoric acid. From the 
hydrochloric solution of the latter, the; baryta is separated by sul¬ 
phuric acid, and the phosphoric acid determined in the filtrate as 
phosphate of magnesia-ammonia. Frcsenius has described, more¬ 
over, the method to be followed in the analysis of compounds 
rich in iron, containing protoxide of manganese, alumina, lime, 
magnesia, phosphoric, sulphuric, arsenic and silicic acids, and in 
which, in addition to processes already known, the methods of 
separation just described are brought into use.—For the methods 
proposed by Wackenroder we refer to the analysis of ashes. 

J. C. Nesbit(l) has shewn that the phosphate of magnesia and 
ammonia, which is precipitated by means of a mixture of sulphate of 
magnesia, chloride of ammonium, and ammonia, from Solutions of 
phosphate of sesquioxidc of iron and phosphate of alumina in 
hydrochloric acid, tartaric acid, and ammonia, frequently contains 
alumina and sesquioxidp of iron, unless the solution be much 
diluted, and mixed with a large excess of tartaric acid and ammonia. 
Fresenius(2) likewise remarks that this process may lead to errors, 
since a mixture of tartaric acid, sulphate of magnesia, chloride of 
ammonium, and ammonia, of a certain concentration, deposits, by 
itself) a precipitate after some time. 

MulpUur. Estimation in Organic Sul»«tanccs.— H. Wcidenbusch(3) 
proposes the following processes for the estimation of sulphur in 
organic substances. The compound containing sulphur, mixed with 
an excess of nitrate of baryta, is digested with the strongest fuming 

(1) Climn. Soc. Qu. J. 1, 14. (:>) Ann. Cli. I’harm. XLI, 372. 

(2) J. 1’r. Chew. XLV, 251>. 
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nitric acid, until the whole of the organic substance is destroyed, 
which is known by the mass ceasing, after evaporation of the nitric 
acid, to rise in large bubbles, but drying without intumescence. 
This mass is now cautiously heated to fusion in a platinum dish, and 
then treated with dilute acetic acid, wjjich leaves behind the sulphate 
of baryta to be estimated with the usual precautions. 

Heintz(l) burns the substance, placed in a small boat, with 
protoxide of copper and oxygen-gas, collects the gases in a solution 
of potassa free from sulphuric acid, treats this solution, as well as the 
contents of the combustion-tube, with a warm solution of chlorate 
of potassa in dilute hydrochloric acid, and precipitates the sulphuric 
acid from the filtrate by means of chloride of barium. If the 
sulphur-compound leaves a sulphate when incinerated, the residue 
in the boat has likewise to be added to the solution containing 
the sulphuric acid. 

oxy^en-aclds of Sulphur.— Salts of hypochlorous acid convert all 
the polythionic acids (with exception of hyposulphuric acid) even in 
the cold, and without an excess of hypochlorite being necessary, 
immediately into sulphuric acid. Fordos and Gelis(2) make use of 
this reaction for the estimation of the oxygen and sulphur contained 
in these acids, which is conducted like a dilorimctrical experiment. 
A standard solution is first prepared by saturating a dilute solution 
of soda with chlorine, and adding so much water, that about 
25 e. c. of it convert 01 grm. of hyposulphite of soda into sulphate. 
(NaO, S 2 0 2 , 5 II 0 + 4 Cl=NaO, S 2 Og, H 0 + 4 II Cl; 100 parts 
of hyposulphite represent 114 of chlorine). 0‘1 grm. of the sub¬ 
stance is now dissolved in about 100 grins, of water, acidified with 
hydrochloric acid, and the standard solution added until the odour 
of chlorine becomes perceptible, or until it bleaches indigo-solution. 
The number of equivalents of Cl consumed, represent the oxygen-equi¬ 
valents necessary for the formation of sulphuric acid.—If it be 
desirable to determine the sulphur, the oxidized solution is precipi¬ 
tated with chloride of barium. 

F. Kesslcr(3), in order to determine the composition of these acids, 
boils their solutions or those of their salts with a sufficient quantity of 
cyanide of mercury until the precipitate, at first yellow, has become 
black, and the supernatant liquid clear. The latter contains part of 


(1) Pogg. Ann. I.XX1, 143 j Ann. Ch. Pliarm. LX1V, 403. 

(2) Ann. Ch. Pliys. [3] XXII, 00 ; Cornpt. Kend. XXV. 025; J. Pr. Client. XLIII, 
41!). 

(3) Pogg. Ann. LXX1V, 205 (and loc. cit. i. p. 285). 
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the sulphur in the form of sulphuric acid, which is estimated as 
sulphate of baryta. The precipitate contains the other part of the 
sulphur, together with a quantity of metal equivalent to the oxygen 
which was nhcessary for the formation of sulphuric acid; it is 
collected upon a weighed filt^p dried in vacuo over sulphuric acid, 
weighed, and digested with concentrated nitric acid until the filter is 
destroyed, then with hydrochloric acid till the sulphide of mercury is 
dissolved, and lastly heated with chlorate of potassa till the oxidation 
of the sulphur is completed. The sulphuric acid in the solution is 
determined in the usual manner, and the amount of sulphur calcu¬ 
lated therefrom deducted from the total weight of the black precipi¬ 
tate. The amount of oxygen, equivalent to the metal obtained in 
this manner, is deducted from the oxygen of the sulphuric acid found 
in the solution, and thus the amount of oxygen in the polythionic 
acid is ascertained. With hyposulphites, accurate results are obtained 
only when nitric acid is added drop by drop to their solution mixed 
with cyanide of mercury, and the solution is boiled after each addi¬ 
tion until the precipitate, at first yellow, has become black. This 
method is inapplicable to the salts of baryta, strontia, and protoxide 
of lead. 

Separation of Sulphurous Aclil from Carbonic Acid. —Persoz(l) 
avails himself, for the separation of sulphurous acid from carbonic 
acid, of powdered iodate of potassa or soda strewn upon a glass rod, 
covered with starch-paste. The glass rod is allowed to remain in the 
mixture of gases until the absorption is completed, which may be 
ascertained by means of starch-paste, moistened with a dilute solution 
of iodate of potassa, and introduced into the tube with a glass rod; 
the paste immediately becomes blue, if a trace of sulphurous acid still 
remain.—-At an earlier period, Persoz proposed for the same purpose, 
a concentrated solution of iodate of potassa, which, however, detracted 
from the accuracy of the experiment by absorbing carbonic acid. 

Huipburuus and A'ltrous Acids.— Schbnbein(2) employs, for the 
detection of sulphurous or of nitrous acid gas, strips of white 
unsized printing-paper, moistened with a dilute solution of sulphate 
of protoxide, of manganese, and exposed, after drying, in an atmo¬ 
sphere of ozone (a flask containing air, in which a small stick of 
phosphorus is placed) till they have become brown from the produc¬ 
tion of binoxide of manganese. The colour of these strips disappears 


(1) Ann. Ch. Phys. [3] XX, 254 ; J. Pr. Clicm. XLI, 287; Ann. Ch. Pharm. LXIV, 
408. 

(2) Poprg. Ann. LXXI1, 157. 
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immediately in air which contains only traces of sulphurous or 
nitrous acid, more slowly in an atmosphere of binoxide of nitrogen.— 
The formation of binoxide of manganese, recognised by the brown 
coloration of the paper moistened with salts of protoxide of manganese, 
Schonbein(l) regards as a delicate^est for manganese, and con¬ 
versely for ozone, since, according to ms experiments, ozone decom¬ 
poses no other metallic salt (the basic acetate of lead excepted) with 
separation of peroxide. 

Bromine. Estimation.— Fehling(2) has tested and found useful 
the method brought into use by Heine(3) for the estimation of 
bromine in brines. It depends upon the comparison of the colour 
of the ethereal solution of the bromine liberated by chlorine, with 
that of a standard solution containing a known quantity of bromine. 
Fehiing prepared ten standard solutions, each containing 60 grms. 
of a saturated solution of pure chloride of sodium, containing quan¬ 
tities, ascending by 0*002 grin., from 0*002 to 0*020 grm. of bro¬ 
mine, in the form of bromide of potassium. To these solutions an 
equal volume of ether is added, and then chlorine-water, till the 
point of most intensive coloration is attained; too little and too 
much chlorine are alike injurious, since in either case, the colour 
appears fainter. In this way a proportionally ascending scale of 
colours is obtained, which serves for the comparison; 60 grms. of 
the mother-liquor under examination, are now treated in a similar 
manner, and thus, by comparing the tint of the ether with that of 
the standard solution, the amount of bromine present is accurately 
determined within 1 to 2 milligrammes (i. e., within — „-!> -»- < ) to u 
The experiments are confirmed by repetition, taking care to avoid 
direct solar irradiation, and quickly to terminate the experiment 
after the addition of the chlorine to the liquid containing bromine. 

Fell ling has moreover discovered, that by a fractional precipita¬ 
tion of the chlorine from a saturated solution of common salt con¬ 
taining bromine, by means of nitrate of silver, the bromide of silver 
is precipitated w'ith the first portion of the chloride; when he decom¬ 
posed a solution containing 0*001 of bromine with from to a 
solution containing 0*0001 with a solution containing 0*00002 
with - r \ T , and one containing 0*00001 with -gi, of the silver-solution 


(1) Pogg. Ann. LXXII, 466. 

(2) From the Wiirtcmb. Wissensch. Jahresheflen, 1848, 1, 18 in J. Pr. Chem. XLV, 
26'J. 

(3) Aus Karslcn u. Deelieu's Arch, fur Mincralog. XIX, 1, in J. Pr. Chem. XXXVI, 
184. 
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requisite for complete precipitation, lie obtained from the weight of 
the precipitate after fusion in chlorine-gas, results which were suffi¬ 
ciently accurate, and agreed with those obtained in the estimation 
of the bromine by the colour of the ethereal solution. The precipi¬ 
tation is best effected in the ^>ld, and the precipitate has usually to 
be washed for several days. 

iodine and Bromine. —G. L. Cantu(l) effects the simultaneous 
detection of iodine and bromine in mineral waters, in the following 
manner. The water is evaporated to one-half, mixed with pure car¬ 
bonated alkali to alkaline reaction, boiled, filtered, and evaporated 
to dryness. The residue is treated with alcohol, the extract dried, 
gently heated, and acidified with acetic acid. The mass, again dried, 
is dissolved in a little water and mixed with several drops of thin 
starch-paste. This solution is now' carefully poured upon a mixture 
of 10 parts of sulphuric acid and 1 part of nitric acid, when, in case of 
iodine- and bromine-compounds being present, there occur two layers 
in the saline solution, of which the lower is topaz-yellow (sometimes 
greenish), and the upper blue.—Chcvallier and Gobley(2) moisten 
starch-paper with the aqueous solution prepared in the foregoing 
manner, and expose it to the gas evolved from a solution of 
chlorine. 

Nitrogen. —For the performance of nitrogen-determinations, ac¬ 
cording to the method described by Varrentrapp and Will(3), 
modifications have been proposed by Pcligot, Bincau, Mitchell, 
Nollner and Schmidt, that of the first-mentioned chemist deserving 
the most consideration, since it materially shortens the process with¬ 
out affecting its accuracy. 

l*<?ligot(4) burns the nitrogenous substance as usual with soda- 
lime, but instead of receiving the ammonia evolved in hydrochloric 
acid, and weighing it in the form of the platinum-salt, he conducts it 
into a known volume or weight of graduated sulphuric acid. (Peli- 
got employs for each experiment 10 c. c. of an acid containing in one 
litre 61*250 grms. of the monohydrate (H O, S 0 3 ); 100 c. c., there¬ 
fore, of this acid represent 2*12 grms. of ammonia, or 1*75 grms. of 
nitrogen). The acid containing the anunoniacal-salt is introduced 
into a beaker-glass, coloured with a few drops of tincture of litmus. 


(1) From the Ilaccolta Fisico-Chimica Ital. 1848, No. 27 in Chcm. Gaz. 1848, 390; 

Itcpcrl. Pharm. [2] XL1X, 374. . 

(2) J. Chiln. Med. [3] IV, 73. 

(3) Aim. Cli. Pharm. XXXIX, 2.'.7. 

(41 Couipt. Iteml. XXIV, 530; J. Pharm. [3] XI, 334; J. I’r. Chcm. XLI, 122; 
Ann. Ch. l’haim. LXIV, 402. 
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and now neutralized with a graduated solution of lime in sugar- 
water, the point of neutralization being marked by the sudden 
appearance of a blue tint. By a preliminary experiment, the volume 
of the lime-solution is known, which saturates 10 c. c. of the above- 
mentioned graduated acid ; in this manner the volume of the acid, 
saturated by the ammonia (and consequently the 'weight of the 
nitrogen), is obtained by subtracting the' amount of the acid repre¬ 
sented by the lime-solution from the amount (10 c. c.) of pure acid 
originally employed.—According to a later communication, Peli- 
got(l) replaces the glass tubes in which the combustion with soda- 
lime is effected, by tubes of sheet-iron, which arc about 2 centimetres 
in diameter, and 80 centimetres in length. In order to avoid draw¬ 
ing the air through the apparatus after the combustion is terminated, 
he places in the posterior part of the tube, which is closed by an iron 
stopper, about a gramme of oxalic acid, which when heated together 
with the soda-lime, evolves hydrogen, which sweeps before it the 
ammonia contained in the tube. 1’eligot, moreover, confirms the 
assertion of Varrcntrapp and Will, that, excepting the compounds 
of nitric acid, all nitrogenous compounds (including the simple and 
double cyanides) can, by this method, be analysed with an accuracy 
which leaves nothing to be desired. By the application of his modi¬ 
fication, the experiment is terminated in half an hour. 

Bineau(2) has even at an earlier period (1810) modified the pro¬ 
cess in a similar manner, and has substantiated his right of priority(3). 
He considers the employment of hydrochloric acid, and of solution of 
caustic soda, as more suitable for the purpose. Mitchell(4) also 
substitutes for the sugar-lime solution, a solution of soda, of spec, 
grav. 1'018, and for the tincture of litmus, a decoction of logwood, a 
few drops of which impart a yellowish-brown tint to the acid liquid, 
which passes immediately into a blackish-bluc, with the smallest 
excess of alkali. 

C. Nbllner(5) receives the ammonia at once in a solution of pure 
tartaric acid in absolute alcohol, and calculates, from the weight of 
the crystalline precipitate of bitartrate of ammonia thus produced 
(which contains 10*2 per cent of N H s or 8’4 per cent of N), after 
drying at 100°, the amount of nitrogen present. The applicability 
of this modification in the quantitative determination is yet to be 

(1) Conipt. Rend. XXIV, 1155. 

(2) From the Ann. de la Soc. d’Agricult, dc Lyon, t. IX, in J. Pliarm. [3] XI, 462. 

(3) Compt. Rend. XXIV, 686; XXV, 254. 

(4) Chem. Soc. Qu. J. I, 19. 

(5) Ann. Cta. Pharm. LXVI, 314. 
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proved by direct experiments with substances of known compo¬ 
sition. 

E. Schmidt(l) conducts the ammonia, together with a stream of 
carbonic acid, into a solution of 1 part of chloride of barium in 
8 parts of water, heats to ebullition, filters, and calculates the amount 
of nitrogen from the weight of the ignited carbonate of baryta. 

Alterations in the form '-of the ordinary bulb-apparatus for the 
absorption of the ammonia in these determinations have been pro¬ 
posed by Kemp(2), Warren De La Rue(3), Th. Taylor(4), and 
Horsford(5). 

Dclbriick(fi) has described a method proposed by Marchand for 
the determination of the relative quantities of nitrogen and carbonic 
acid, in which, as in Bunsen’s process, the air is expelled from the 
combustion-tubc by means of hydrogen. Delbriick draws out a 
combustion-tube at one extremity into a fine point, introduces first a 
plug of asbestos, then the substance (of which 20 milligrms. suffice) 
mixed with protoxide of copper; after this, more asbestos, then a 
long layer of pure protoxide, and Jastly a similar layer of reduced 
copper. The foremost end of the tube is now drawn out at right 
angles to it, to the length of a barometer-tube, and the apparatus 
filled with hydrogen. When all the air is expelled, the gas-delivery- 
tube is sealed, and then the end through which the hydrogen 
entered; the tube is now laid in a combustion-furnace, the foremost 
point broken off under mercury, and the fore part of the tube heated, 
care being taken to avoid the application of heat to the mixture. 
When all the hydrogen is absorbed, which is known by the mercury 
ceasing to rise, the mixture is heated, and the gas now evolved 
conducted into a graduated tube. The volume of gas is measured, 
the carbonic acid absorbed by a potassa-ball, and the volume of the 
residual nitrogen read off. The determinations of nitrogen in 
caffeine, uric acid and indigo, made by Delbriick according.to this 
method, satisfy all demands of accuracy. 

Nitric Acid.— W. Crum(7) describes a method for the analysis of 
compounds of nitric acid, which consists essentially in decomposing 


(1) From the Polvt. CentralbL in Arch. Pharm. [2] L, 317. 

(2) Chem. Gaz. 1847, 144. 

(3) Phil. Mag. [3] XXXI, 156 ; Chem. Soc. Mefh. Ill, 347. 

(4) Phil. Mag. [3] XXXI, 32G j Chem. Soc. Mem. Ill, 318. 

(5) Sill. Am. J. [2] IV, 2G6. 

(6) J. Pr. Chem. XLI, 177. 

(7) Ann. Ch. Pharm. LX 11, 233 ; J. Pr. Chem. XLI, 201; Phil. Mag. [3] XXX, 42G; 
Repert. Pharm. [2] XLVIl, 81. 
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the substance in a graduated tube over mercury, with a large excess 
of concentrated sulphuric acid, and measuring the binoxide of nitro¬ 
gen evolved by the action of the liberated nitric acid upon the 
mercury. When, after several hours, the tube having been frequently 
shaken, no farther increase of volume is perceived, a concentrated 
solution of sulphate of protoxide of iron is introduced, and the 
volume of gas which is not absorbed (the nitrogen of the air intro¬ 
duced) subtracted from the whole. W. Crum determined, with the 
aid of this method, the nitric acid contained in gun-cotton, after 
having convinced himself of its accuracy by testing it with pure 
nitre. 

Gossart(l) has applied Gay-Lussac's principle of chlorimetry to 
the determination of the purity of nitre designed for the fabrication 
of gunpowder. A solution of the crude nitre, of known strength, is 
mixed, first with sulphuric acid, and then with an acid solution 
(graduated by means of pure nitre) of sulphate of protoxide of iron, 
until after heating, addition of ferricyanide of potassium shows that 
all the protoxide of iron is converted. Pelouze(2) has modified this 
process in the following manner. He determined, by accurate expe¬ 
riments, that 2 grins, of iron (piano-wire) dissolved in from 80 to 
lOOgrms. of hydrochloric acid, require from 1*212 to 1*220 (as a 
mean, therefore, 1.210) grins, of pure nitre for its entire conversion 
into the salt of sesquioxide of iron, whereby only binoxide of nitrogen 
is evolved. The equation 6 Fe Cl + K O, N 0 5 + 4 H Cl = 4 11 O 
+ KC1 + N 0 2 + 3 Fe 2 Cl.„ accurately represents the reaction; 168 
(6 eq.) of iron, therefore, require 102 (1 cq.) of nitre. Chlorine- 
compounds and sulphates are without influence upon the result, but 
the nitre contaminated with either of them, converts a proportionally 
smaller quantity of iron into $esquioxide; Pelouzc now determines 
the amount of iron which is still present as protoxide, after treat¬ 
ment with a weighed amount of the nitre to be tested, and thence 
calculates the amount of nitric acid or of nitre present. The follow¬ 
ing is the method made use of: 2 grms. of piano-wire are dissolved 
by being heated with concentrated hydrochloric acid in a flask capable 
of holding about 150 c. c., and closed by a cork, through which 
passes a tube drawn out to a point; 1*200 grms. of the nitre to be 
tested are then introduced into this solution, and the cork having 
been replaced, the whole is-heated to ebullition. After five or six 


(1) Compt. Rend.. XXIV, 21. 

(St) Ann. Ch. Phys. [3] XX, 129; Compt. Rend. XXIV, 209; Ann. Cli. Pliarm. 
1AIV, 399 ; J. Pr. Chem. XL, 324. 
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minutes, the solution, which has again become clear, is poured 
together with the washings, into a flask, and diluted with water to 
about a litre. The protoxide of iron still present is now determined, 
according to the process described by Margueritc(l), by means of 
a graduated solution of permanganate of potassa,* which is added 
until the solution has assumed a faint rose-red tint. Let, f. i., 
50 e. c. of the solution of permanganate of potassa be required for 
the oxidation of 1-000 grm. of iron, and suppose that in the experi¬ 
ment under consideration, only 10 c. c. have been employed, it then 

will be evident that there were = 0-200 of iron still pre¬ 

sent as protoxide, which, therefore, must he subtracted from the 
2 gi-ms. of iron employed. Accordingly, 1 -200 grms. of nitrate of 
potassa have in this case converted 1-800 of iron into sesquioxide; 
but 1-000 grm. of iron requiring 0-008 of pure nitre, there was 
present only 1-8x0-008= 1-091 grms., or, since 1-200 grms. of 
crude nitre was employed, 91*2 per cent of pure nitre. Felouzc 
asserts that by means of this method, the nitric acid present may be 
determined accurately within 0-002 or 0-003. 

Ammonia. —For the detection of small quantities of ammonia, 
Wackenroder(2) places the solution to be tested, mixed with caustic- 
alkali, in a watch-glass, covers the latter with white blotting-paper 
which has been moistened with some solution of sulphate of copper 
or of manganese, and places a glass plate over the whole. The libe¬ 
rated ammonia produces in the one case an azure-blue, in the other 
a brown stain. J. Miiller(3) employs for the same purpose, and 
also as a sympathetic ink, a concentrated solution of nitrate of sub¬ 
oxide of mercury, when the paper immediately becomes black. 

Detection of Potassa and Noda l*y the Blow-Pipe. —E. J. Chap¬ 
man (4) announces that potassium or sodium may be recognized in 
the presence of magnesia in the following manner. A bead of pure 
boracic acid is fused in a loop of platinum wire, the saline mass 
mixed with a little protoxide of copper is introduced by degrees, and 
the bead exposed to the oxidizing flame. If magnesia alone be 
present the greater portion remains undissolved, and the bead fs 
colourless; potassa and soda, on the other hand, dissolve immediately 


(1) Ann. Ch. Phys. [3] XVIII, 244; Ann. Cli. Pharm. LX, 3fi9; Berzelius’ Jaiires- 
ber. XXVII, 215. 

(2) Arch. Pharm. [2] XLVIII, 30. 

(3) Arch. Pharm. [2] XLIX, 28 ; Report. Pharm. [2] XLV, 64. 

(4) Chem. Gaz. 1847, 372. 
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with the protoxide of copper to a bead, green whilst hot, and blue on 
cooling. If the alkaline salt be in excess, the magnesia is likewise 
dissolved; in the opposite case it remains undissolved, but the 
colour of the protoxide of copper becomes nevertheless apparent. 
Baryta and strontia comport themselves like the alkalies towards 
boracic acid and protoxide of copper. 

Detection and Estimation of Soda In Potashes.— According to 
Fremy(l), 4 per cent of soda may be recognised in potashes by 
means of metantimoniate of potassa (for its preparation, see I. p. 329). 
About 1 grm. of the potash is dissolved in water, supersatusated with 
hydrochloric acid, evaporated to 'dryness, and the perfectly neutral 
solution of the chloride of potassium in a little water mixed with 
metantimoniate of potassa. If 2 or 3 pci’ cent of soda be present, 
there appears almost instantaneously, with a smaller quantity only 
after some time, a precipitate, the formation of which is accelerated 
by agitation. 

of C-7 V 

Pagenstecher(2) has published a process for the estimation of 
soda in potashes, which depends upon the faculty of a saturated 
solution of sulphate of potassa to dissolve sulphate of soda. He 
converts a weighed amount of the potashes by treatment with an 
excess of sulphuric acid and ignition, into neutral sulphate, which is 
again weighed, and agitated twice with six times its quantity of a 
saturated solution of sulphate of potassa. The residue, after drain¬ 
ing, is weighed, first moist, then when dried at 100°. The diffe¬ 
rence is the evaporated water of the solution of sulphate of potassa 
the concentration of which was known; if the amount of salt which 
it represents be deducted from the total weight of the saline residue, 
there is obtained, if the potashes were free from soda, the original 
quantity of sulphate of potassa, in the other case, the amount of 
soda present is calculated from the loss of weight which represents 
the sulphate of soda. 

Magnesia. Separation from the Alkalies.— In order to separate 
magnesia from the alkalies, according to Sonnenschcin(3) their 
, combinations, which have been converted into chlorides, are evapo¬ 
rated to dryness, gently heated, dissolved in water, and boiled with 
washed carbonate of silver (prepared by precipitation with carbonate 
of ammonia, and washing) until the supernatant liquid exhibits a 
powerfully alkaline reaction. From the hot filtrate a trace of the 


(1) Ann. Ch. Flivs. [3] XXIII, 410. (3) Pogg. Ann. LXXIV, 313. 

(2) J. Pr. Chem. XLII, 137. 
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Bilver-salt is removed by hydrochloric acid, and the alkalies estimated 
therein in the ordinary manner. From the residue on the filter the 
magnesia is extracted with hydrochloric acid, and precipitated with 
ammonia and phosphate of soda. 

Heintz(l) adds to the solution which contains magnesia, potassa 
and soda, an excess of ammonia, and unless a sufficient quantity of 
chlorine-compounds he present, some chloride of ammonium, and 
precipitates the magnesia with phosphate of ammonia. The phos¬ 
phoric acid is precipitated from the filtrate freed from ammonia by 
evaporation, by means of an excess of nitrate or acetate of lead, the 
latter removed from the hot filtrate by ammonia and carbonate of 
ammonia, and the potassa and soda determined according to the 
known methods. The phofphate of ammonia made use of in this 
process should not have been prepared with the acid obtained from 
bones, which uniformly contains soda. The presence of chlorine- 
compounds induces the formation of a compound of tribasic phos¬ 
phate of protoxide with protochloride of lead, which combination 
yields no acid to the ammonia.—Erdmann(2) also has applied this 
easy method of separation to the analysis of the ashes of plants. 

Distinction between Lithium and Strontium before tbe Blow-Pipe. 
—According to Plattner’s(3) statement, chloride of barium pre¬ 
vents the red tint of the outer blow-pipc-flame which chloride of 
strontium alone imparts to it. E. J. Chapman(4) makes use of 
this reaction for the distinction between lithium and strontium, the 
former reddening the flame even in the presence of chloride of 
barium. According to Reinseh(5) the red tint of strontium is 
imparted very distinctly to the flame, if the mineral containing 
strontia be moistened with hydrochloric acid, and brought in contact 
with the low’cr blue margin of the flame; an addition of chloride of 
barium docs not, in this case, entirely remove the red colour, but 
merely impairs its intensity. 

Sulphate of Lime.— Lassaigne(6) determines the amount of 
gypsum present in common salt, by treating the latter with a 
solution of gypsum saturated at 20°, and weighing the residue 
washed with the same solution. 

Carbonate of Lime.— Bincau(7) has published a process for the 


(1) Pogg. Ann. LXXIII, 119. (4) Chem. Gaz. 1848, 188. , 

(2) J. Pr. Chem. XL1, 89. (5) Jahrb. Pr. Phann. XVII, 214. 

(3) Plattner, the use of the Blow.pipe, translated by Muspratt. 

(6) J. Cbim. Med. [3] III, 425. 

(7) From the Mem. de la Soc. Royale d’Agricult, etc., de Lyon, Avril 1847, in 
J. Pharm. [3] XII, 301. 
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expeditious determination of the amount of carbonate of lime con- °Jj;kraate 
tained in limestone, marl, soils, and waters. The finely-divided 
substance is heated in a tubulated retort with an excess of graduated 
dilute hydrochloric acid, the weight of which has been* previously 
ascertained. When a few drops condense in the retort-neck, a 
receiver is applied, and the mixture boiled till no farther reaction 
takes place. The contents of the receiver are now mixed with those 
of the retort, coloured with neutral litmus-tincture, and a standard 
solution of caustic alkali added from a graduated burette, until the 
colour changes to blue. If the limestone contain magnesia, its 
quantity is determined by adding sugar-water to the solution, 
which is then mixed with caustic alkali as long as there appears 
any precipitate, which consists of magnesia only, since the pre¬ 
cipitation of the lime is prevented by the sugar. If too much 
alkali has been added, the magnesia is filtered off, and the excess 
determined by the gradual addition of the standard acid. The 
magnesia being estimated, we must always, in order to calculate the 
amount of lime present, subtract from the quantity of acid origi¬ 
nally employed, not only that which was found to be in excess, but 
also that represented by the alkali which served fo* the precipitation 
of the magnesia. The presence of alumina or sesquioxide of iron is 
without influence upon the result; the protoxides of iron and manganese 
deteriorate the estimation of the magnesia, but not that of the lime. 

If the carbonate of lime be dissolved in water, the graduated acid is 
added at once, and the carbonic acid expelled by heat. In the pre¬ 
sence of alkaline carbonates, or other salts possessing an alkaline 
reaction, the carbonate of lime is precipitated by boiling, and the 
precipitate treated as above. Bineau assumes for this process, that 
4 milligram, of carbonate of lime- are retained in solution in each 
decilitre of water. 

Carbonate of Lime In Water. —A. Dupasquicr(l) has proposed 
for the detection of bicarbonate of lime in water, an alcoholic tinc¬ 
ture of logwood, to which it imparts a violet tint. In order to be 
. sure that this coloration is not occasioned by the presence of alkaline 
carbonates, he mixes one portion of the water with sulphate of 
copper, another with chloride of calcium. If bicarbonate of lime 
only be present, the latter produces no turbidity, whilst the former 
precipitates carbonate of copper, from the quantity of which Du- 
pasquier deduces that’ of the bicarbonate of lime. If the water be 
very poor in alkaline carbonate, and rich in free carbonic acid, the 

(1) Compt. Rend. XXIV, 628; J. Pharm. [3] XI, 340; J. Pr. Chem. XLI, 94. 
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precipitation by chloride of calcium takes place only when the water 
is freed from an excess of carbonic acid by the careful application of 
a heat short of ebullition. The bicarbonate of lime present is pre¬ 
cipitated as carbonate, only by continuous boiling, and attaches itself 
to the sides of the vessel, whilst the carbonate of lime precipitated by 
the alkaline carbonate produces a turbidity throughout the whole 
mass of the liquid. 

Molybdenum. —According to H. Rosc(l), molybdenum is best 
determined in the form of binoxide (Mo 0 2 ), into which the acid, 
its ammonia-salt, or the molybdate of suboxide of mercury precipi¬ 
tated frdJn a neutral solution, is converted by heating over a spirit 
lamp in an atmosphere of hydrogen. The last-mentioned salt is 
washed with a very dilute solution of subnitrate of mercury, weighed 
upon a filter dried at 100°, and part of it then reduced with hydrogen. 
The estimation is less accurate when the alkaline molybdate is 
repeatedly ignited with chloride of ammonium, and the binoxide 
remaining after washing with water, weighed upon a filter dried at 
100°. 

chromium— H. Vohl(2) makes use of the deportment which 
chromic acid exhibits with oxalic acid, and which is analogous to 
that of the peroxides, for the quantitative estimation of chromium. 
When the chromium is present as chromic acid, the experiment is 
performed in the same manner, and in the same apparatus as the 
estimation of manganese according to the method of Will and Frc- 
senius. 2 equivs. (100 62 parts) of chromic acid yield with 3 equivs. 
of oxalic acid, 6 equivs. (132 parts) of carbonic acid, (2 CrO s -f 3 C 2 0., 
= Cr 3 0 8 + 6 C0 2 . In the analysis of a salt of chlorochromic acid, 
protoxide of mercury is previously added, in order to retain the 
chlorine. If the chromium be present as sesquioxide, Vo hi proposes 
to mix the aqueous solution with potassa in excess, until the sesqui- 
oxidc is redissolved, and then to pass chlorine through the solution 
which has to be kept cool until it/"colour changes to a yellowish-red. It 
is now mixed with free potassa, evaporated to dryness, ignited, and 
the mixture of the chromate with chloride of potassium, after addition 
of protoxide of mercury, treated as above. 

Estimation of tbe value of Manganese. —De Vry(3) calls attention 
to the fact that the variable amount of water contained in mangancsc- 


(1) Pogg. Ann. LXXV, 319; J. Pr. Chem. XLV, 239; Ann. Ch. Pharm. LXYIN. 
374; BerL Acad. Ber. 1848, July; Institut. 1849,13. 

(2) Ann. Ch. Pharm. LXIII, 398 ; J. Pr. Chem. XLIII, 398. 

(3) Ann. Ch. Pharm. LXI, 249. 
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ore, sometimes amounting to 15 per cent, causes a variation in the 
result of the determination of its value, which renders it desirable to expel 
in every case the water, and to examine the dried manganese-ore. 

Arsenic, Molybdenum, dee.. In Minerals.— R. D. Thomson(l) re¬ 
commends for the examination of minerals for arsenic, molybdic, 
vanadic acid, &c., to digest them in the state of fine powder 
with sulphide of ammonium, and to evaporate the filtrate, when 
the dissolved metallic sulphide remains behind. 

Estimation of Arsenic. —Kobell(2) proposes, for the quantitative 
determination of arsenic, to ascertain the amount of copper which is 
dissolved, when, according to the process of Reinsch(3), the arse¬ 
nical liquid mixed with free hydrochloric acid is boiled with metallic 
copper without access of air. The arsenic must be present as arsenic 
acid, and the solution free from nitric acid, or any other substance 
capable of oxidizing the copper. In the solution of subchloride of 
copper decanted from the undissolved metal, the copper is deter¬ 
mined, after oxidation with chlorate of potassa, either according to 
the method of Fuchs by boiling with weighed copper strips, or by 
that of Lcvol, in which the loss of weight suffered by the 
copper slips in the solution of protochloride of copper with excess of 
ammonia, is determined. 

Wert her (4) considers, arseniate of sesquioxide of uranium, which, 
according to his experiments is insoluble in water, acetic acid, and 
chloride of ammonium, in many cases, as an appropriate form for 
the estimation of arsenic. The easy reducibility. of the precipitate 
with loss of arsenic, and the great propensity of sesquioxide of uranium 
to form double compounds will always limit the employment of this 
form for the determination of arsenic when compared with that of 
arseniate of magnesia. 

Detection of Arsenic In judicial Cases. —6. Reich(5) has de¬ 
scribed the method followed by him for the detection of arsenic in 
judicial cases, and the apparatus employed therein. We refer the 
reader to the treatise, since the method is already known, and the 
modifications of Marsh’s apparatus proposed by Reich cannot be 
clearly described without the aid of drawings. 

(1) Phil. Mag. [3] XXfl, 258 ; J. Pr. Chem. XLII, 434. 

(2) From Gelehrt. Anz. d. Baier. Acad, in J. Pr. Chem. XLI, 156; Ann. Ch. Fharm. 
LXIV, 410. 

(3) J. Pr. Chem. XXIV, 244 ; Berzelius’ Jahresber. XXII, 174. 

(O J. Pr. Chem. XL111, 346. 

(5) Arch. Pharm. [2] LV, I. 
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Judicial chemical Analysts. —Abreu(l), a Brazilian physician, 
has laid before the Academy of Sciences of Paris, the description of 
his method of detecting poisonous metals (arsenic, antimony, 
mercury, copper, lead, tin, zinc, and silver), in solid or liquid 
organic matters. Also this process presents nothing new. He 
destroys the organic matters—after they have been explored by 
means of a lens for metallic poisons in the solid form—at a boiling 
heat by means of fuming hydrochloric acid and the gradual addition 
of chlorate of potassa, in a flask, with the precaution that the evolved 
gases must pass through water, and precipitates the filtrate freed 
from excess of chlorine and mixed with the wash-water, by sulphu¬ 
retted hydrogen. The precipitated sulphides (the zinc of course 
remains in solution, and the silver in the residue as chloride), are 
redissolvcd in hydrochloric acid and chlorate of potassa, and tested 
by the known accurate methods for the individual metals. 

Lassaigne(2) recommends for the extraction of arsenic from solid 
animal matters, the successive treatment of these substances, first 
with concentrated sulphuric acid, and then w'ith nitric acid. After 
the expulsion of the latter by boiling, he dilutes with 5 or 6 volumes 
of water, filters, and introduces the liquid into Marsh’s apparatus. 
It produces no foam, even though it be still coloured.—Filhol(3) 
prefers to destroy the organic matter with nitric acid to 100 grms. of 
w r hich from 12 to 15 drops of concentrated sulphuric acid are added, 
since in this case, the operation need not be performed in closed 
vessels, as a volatilization, neither of chloride of arsenic, nor, as Bois- 
giraud states to have observed, of sulphide of arsenic, is to be 
apprehended. 

Distinction between Arsenic, and Antlmony.Spot*.— In order to as¬ 
certain whether the spot produced upon a porcelain plate by Marsh’s 
method proceeds from arsenic, Filhol places the plate over a capsule 
in which is contained a solution of bleaching-powder mixed with 
dilute sulphuric acid; as soon as the spots (after one or two minutes) 
have disappeared, he drops upon the plate a concentrated solution of 
nitrate of silver, when there appears immediately a brick-red tint, or 
even a precipitate of arseniate of silver. 

On mentioning the method proposed by Cottcreau(4) of distin- 


(1) Compt. Rend. XXVII, 218. 

(2) J. Chim. M&l. [3] IV, 967. 

(3) J. Pharm. [3] XIV, 404; J. China. Med. [3] IV, 543. 

(4) J. Chim Mdd. [3] II, 330. 
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guishing arsenic- from antimony-spots by means of phosphorus 
which is being volatilized in atmospheric air, Berzelius(l) raised 
the question whether in this case the arsenic is not oxidized, sooner mo »y- 
tlian the antimony, by the ozone produced in this process. Schdn- 
bein(2) has now shown, that under these circumstances the arsenic 
is actually converted into arsenic acid, and indeed, only under those 
conditions in which he has observed the formation of ozone. *If the 
phosphorus is volatilized in perfectly dry or in moist air charged with 
ether-vapour or olefiant gas, the arsenic-spots do not disappear ; they 
are, however, oxidized, and indeed more rapidly than antimony- 
mirrors of equal thickness, when held close before an obtuse metal 
point from which a lively current of electricity is discharged. 
Arsenic and arsenious acid are converted into arsenic acid also by 
binoxidc of hydrogen. 

When Gaisney(3) intended to test for arsenic a liquid which was 
designed for embalming a dead body, he remarked that the evolution 
of hydrogen ceased when the liquid to be examined was introduced 
into Marsh’s apparatus. It contained in solution a salt of mercury 
which amalgated the zinc in such a manner as to prevent its action 
upon the acid. 

Separation of Arsenic from Tin. —According to the experiments of 
Gay-Lussac(4) commercial tin dissolves in a mixture of 1 equiv. 
of nitric acid and 9 equivs. of hydrochloric acid at a gentle heat, to 
produce protochloride of tin, without evolution of gas, whilst the 
constant impurity of tin, the . arsenic, remains behind as an easily- 
collected powder. The tin, for this purpose, is laminated, or granu¬ 
lated by pouring it in the fused state into water. As is evident from 
the equation N0 5 + 9IIC1 + 8 Sn = 8 Sn Cl + N II 4 Cl + 5 IIO, the 
aqua regia must not be employed in a proportion much exceeding 
that of 1 equiv. of nitric and 9 equivs. of hydrochloric acid for 
8 equivs. of metal. 

Separation of Tin and Antimony. —II. Rose(5) has . published a 
method of separating tin and antimony which depends upon the 
insolubility of the antimoniate, and the solubility of the stannate of 
soda.—The metals are oxidized with strong nitric acid, the dry oxides 
fused with excess of hydrate of soda in a silver crucible, and treated 

(1) Berzelius' Jahrcsber. XXVII, 223 ; Ann. Ch. Pharm. LXIV, 420. 

(2) Pogg. Ann. LXXV, 3ftl. 

(3) J. Chim. Med. [3] III, 638. 

(4) Ann. Ch. Phys. [3] XXIII, 298 (compare I. 295). 

(5) Pogg. Ann. LXXI, 301; Ann. Ch. Pharm. LXIV, 404 j J. Pr. Chem. XLI, 221 s 
Berl. Acad. Ber. 1847, May, 151. 
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o* P rtnMd ^th warm water. The clear and cold solution of stannate of soda 
antimony. j s filtered off, and the antimoniate of soda washed by not too long con¬ 
tinued decantation, wherein care must be taken, that the wash-water 
be not poured on the filter before it be cold and perfectly trans¬ 
parent. It easily becomes clear upon addition of some carbonate of 
soda. The antimoniate of soda is, while yet moist, dissolved in a 
mixture of hydrochloric and tartaric acids, precipitated with sulphu¬ 
retted hydrogen, and the tersulphide of antimony reduced at a gentle 
heat by hydrogen in a porcelain crucible, the cover of which is 
furnished with a thin porcelain tube. From the solution of stannate 
of soda acidified with hydrochloric acid, the tin is precipitated as 
bisulphide, the latter converted into binoxide by roasting, and 
weighed. This method gives the antimony somewhat too high, since 
a small quantity of binoxide of tin often remains with the antimoniate 
of soda. 

Separation of Arsenic and Antimony. —The method of Rose for 
the separation of tin and antimony is closely allied to that of sepa¬ 
rating arsenic from the same metal, which C. Mcyer(l) has described, 
lie deflagrates the antimony containing arsenic with three times its 
weight of a mixture of nitre and carbonate of soda, exhausts with 
cold water, ignites, and determines the weight of the residual anti¬ 
moniate of soda (NaO, SbO-). In the filtrate, perfectly free from 
antimony, the arsenic is determined by one of the known methods, 
very appropriately as arseniate of magnesia, by precipitating with 
sulphate of magnesia, chloride of ammonium and ammonia. If the 
two metals exist as sulphides, they are dissolved, according to Meyer, 
together with the filter, in hot nitric acid, the solution is saturated 
with carbonate of soda, some nitrate of soda added, the mixture 
evaporated in a porcelain crucible, and fused till the oxidation is 
complete. After exhaustion with water NaO, Sb0 6 remains.—If a 
solution of antimoniate of potassa be mixed with sulphate of soda, 
all the antimony is precipitated as hydrated antimoniate of soda, 
NaO, SbO B , 6 H O, insoluble in cold, somewhat soluble in hot 
water. This process Meyer recommends also for the prepara¬ 
tion of antimony free from arsenic, according to Wohler’s plan. 
(Sec I. p. 325). 

niMtlnctlon of Bismuth and Lead. —To detect small quantities of 
lead in bismuth or in bismuth-compounds, Chap man (2) brings the 
somewhat flattened bead, reduced before the blow-pipe, in contact 

(1) Ann. Ch. Pharra. LXVJ, 23fi. 

(2) C’hern. Gaz. 1848, 373 ; Phil. Mag. [3] XXXIII, 319. 
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with some moist basic nitrate of teroxidc of bismuth, when in a short 
time, in consequence of the reduction of the bismuth by the lead, 
arborescent sprigs of metallic bismuth are formed around the test- 
specimen. Since zinc and iron interfere with this reaction, they 
must be previously removed, the former by fusion with soda, the 
latter with soda and borax in the reducing flame. 

iron. Precipitation of It by Sulphide of Ammonium. — J^lume- 
nau(l) has found that a considerable excess of alkaline carbonate 
prevents the precipitation of iron from its solution in an alkaline 
tartrate by means of hydrosulphate of sulphide of potassium, or 
hydrosulphate of sulphide of ammonium. By careful neutralization 
with an acid, all the iron is precipitated as sulphide. 

DlNtlnctlon between Sesquioxide and Protoxide of Iron.— In order 
to distinguish before the blow-pipe, sesquioxide from protoxide of 
iron, the substance to be tested is heated, according to Chapman(2), 
for a short time in the reducing blow-pipe-flame, upon platinum wire, 
with a borax-bead coloured of a pale blue, by means of protoxide of 
copper. If protoxide of iron be present, there appear in this case 
red streaks or spots, in parts where it reduces the protoxide of copper 
to the state of suboxide. Since the same reduction may be produced 
also by too long continued blowing, even when the iron is present as 
sesquioxide, a second borax-bead is fused with so much protoxide of 
copper, that it is distinctly blue on cooling, but clear and transparent; 
this bead is now heated in the oxidizing flame with the finely pow¬ 
dered substance, only until the latter begins to dissolve. If only 
sesquioxide of iron be present, the bead when cool is bluish-green 
and clear; protoxide of iron produces opaque red spots. But even 
here too long continued blowing renders the test unsafe. 

Separation of Sesquioxide of Iron from Alumina. —For the separa¬ 
tion of sesquioxide of iron from alumina, according to Fresenius(3), 
the acid solution containing the two oxides is treated, at a boiling heat, 
with sulphite of soda to reduce the sesquioxide of iron, mixed with 
carbopate of soda, and now boiled with an excess of caustic soda till 
the precipitate has become black and granular. The filtrate contain¬ 
ing all the alumina is boiled with hydrochloric acid and chlorate of 
potassa, and precipitated by ammonia. The treatment with chlorate of 
potassa destroys the organic matter derived from the paper by the 
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(1) Ann. Ch. Pharm. LXVU, 125. 

(2) Phil. Mag. [3] XXXIl, 309; Chera. Gaz. 1848, 106. 
(.3) J. Pr. Chciu. XLV, 261. 
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caustic "soda, which would prevent the complete precipitation of the 
alumina. 

•separation of Nickel and Cobalt. —For the quantitative separation 
of nickel from cobalt, methods have been described by Liebig and 
H. Rose, both of which, in facility of execution and accuracy of 
results leave nothing to be desired.—Liebig had, at an earlier period, 
proposed a method for separating these two bodies by means of 
cyanide of potassium and hydrochloric acid, a process which involved 
some difficulties; he has now(l) improved this process in the follow¬ 
ing manner. He mixes the solution of the two oxides, free from 
iron and manganese, with hydrocyanic acid and then with potassa, 
and heats until the whole is dissolved (cyanide of potassium, free from 
cyanate, may likewise be employed). The reddish-yellow solution is 
boiled to expel the free hydrocyanic acid; by this means the cyanide 
of cobalt and potassium (Co Cy, K Cy) is converted, 'with evolution of 
hydrogen, into cobalticyanide of potassium (K 3 Co 3 Cy 6 ); the nickel 
is contained in the solution as cyanide of nickel and potassium 
(Ni Cy, K Cy). Some finely-powdered and well-washed protoxide of 
mercury is now added to the warm solution, whereby the whole of 
the nickel is precipitated, partly as oxide, partly as cyanide, its place 
being occupied by the mercury. If the liquid was neutral before the 
addition of the protoxide of mercury, it becomes alkaline after boil¬ 
ing with this oxide. The precipitate, at first greenish, but becoming 
by an excess of protoxide of mercury, yellowish-grey, is washed and 
ignited; it is then pure protoxide of nickel. The filtrate is supersatu¬ 
rated with acetic acid, precipitated while boiling, by sulphate of jiro- 
toxide of copper, and the precipitate kept boiling for some time w r ith 
the solution, till it has lost its slimy appearance. It is cobalticyanide 
of copper, Cu 3 Co 2 Cy 6 +7 110. The amount of cobalt contained 
therein may be determined cither directly or indirectly, by separating 
the copper in the form of protoxide, by means of potassa, and weigh¬ 
ing. If the cobalt is to be determined directly, the precipitate is 
washed, dried, ignited, and dissolved in hydrochloric acid/* with 
addition of some nitric acid, the copper precipitated -with sulphuretted 
hydrogen, and the protoxide of cobalt, after expulsion from the solu¬ 
tion of the sulphuretted hydrogen, precipitated by boiling with 
solution of potassa, and reduced as usual by means of hydrogen. 

It is evident that this method is simpler, when the total weight of 
the two oxides, or of the metals reduced by hydrogen, has been 

(1) Ann. Ch. Phann. LXV, 244. 
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determined, and only the nickel is to be estimated.—In addition, 

Liebig gives still several suggestions for another mode of separating “dcobalt, 
the two metals, which deserves a farther trial. The mixture of pro¬ 
toxides of nickel and cobalt is treated with hydrocyanic acid and then 
with ammonia, when cobalticyanide of ammonium and cyanide of 
nickel and ammonium are produced. To this solution, sulphide of 
ammonium and sulphur are added, when the liquid becomes of a 
deep black, and upon boiling, clear, with separation of sulphide of 
nickel free from cobalt. The solution contains, together with cobalti¬ 
cyanide, sulphocyanide of ammonium. 

A solution of protochloride of cobalt, mixed with free hydrochloric 
acid, when treated with chlorine, is entirely converted into sesqui- 
chloridc, whilst chloride of nickel is not altered. Upon this deport¬ 
ment depends the following method described by H. Rose(l) for the 
separation of the two metals. Their hydrochloric solution, mixed 
with a sufficient quantity of free acid, is diluted with much water 
(with about 1 litre for 2 grms. of metallic oxide), and treated with 
chlorine-gas for several hours, till it is entirely saturated therewith, 
the empty space of the flask being likewise filled with it. Carbonate 
of baryta in excess is now added, the whole allowed to stand in the 
cold for twelve or eighteen hours, with frequent agitation, and the 
precipitated sesquioxide of cobalt collected, together with the excess 
of carbonate of baryta, on a filter. After washing with cold water, 
the precipitate is dissolved in hot hydrochloric acid, the baryta 
removed with sulphuric acid, the protoxide of cobalt precipitated 
with solution of potassa, and, after washing and drying, reduced 
with hydrogen in a platinum or porcelain crucible. From the liquid 
Alfred from the sesquioxide of cobalt, the baryta is first precipitated 
by means of sulphuric acid, and then the protoxide of nickel sepa¬ 
rated by an alkali. 

T. II. Henry(2) employed with great success, a solution of bro¬ 
mine instead of chlorine; he states, moreover, with reference to the 
method previously proposed by Liebig for the separation of these 
two metals, that a solution of cobalticyanide of potassium boiled for a 
long time w T ith hydrochloric acid, or evaporated nearly to dryness 
with sulphuric acid, is decomposed w T ith evolution of hydrocyanic 
acid, in such a manner as to yield a precipitate of oxide of cobalt 
with the alkalies. He ascribes to this deportment, the excess of 


(1) Pogg. Ann. LXX1, 545 ; Ann. Ch. Pharm. LXIV, 411; J. Pr. Chem. XLII, 136; 
Berl. Acad. Ber. 1837, 114; Chem. Gaz. 1847, 362. 

(2) Chem. Gaz. 1847, 370. 
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nickel, which he, as well as H. Rose, obtained in following this 
method(l). Henry likewise obtained too much cobalt, when, accord¬ 
ing to the method proposed by Plattncr(2), the precipitated oxides 
were heated, first with arsenic in a glass tube, then fused upon char¬ 
coal in the inner flame till the excess of arsenic was volatilized, and, 
after weighing, treated with borax in the outer flame till all the 
cobalt was oxidized and dissolved, when the remaining arsenide of 
nickel was weighed. 

Separation of Nickel and Cobalt from Manganese.— The statement 
of Barrcswill(3), that cobalt may be separated from manganese by 
passing sulphuretted hydrogen into the solution mixed with excess of 
carbonate of baryta, has been tested by Streckcr(4) and by 
H. Rosc(5), and, as might have been anticipated, found inappli¬ 
cable, since the manganese is also precipitated. The separation of 
nickel from manganese is best effected, accoi’ding to H. Rose, like 
that of nickel from cobalt, by means of chlorine and carbonate of 
baryta j for the separation of nickel and cobalt from manganese, he 
recommends to precipitate the ainmouiacal solution free from nitric 
acid, with sulphide of ammonium, and to acidify with hydrochloric 
acid, by which the manganese is rcdissolvcd; a process which agrees 
essentially with that previously proposed by Wackenroder(6). 

Separation of Protoxide of Nickel from Alumina. — ■ According to 
H. Rpse, alumina cannot be separated from protoxide of nickel by 
boiling with solution of potassa; but this separation is well effected 
by fusion with hydrate of potassa in a silver crucible; since in this 
case the protoxide of nickel which remains behind contains potassa, 
and must be once rcdissolvcd, he prefers the separation of the two by 
means of carbonate of baryta. 

copper.— In reference to the method described by Pelouze(7^in 
1846, for the quantitative determination of copper by means of a 
standard solution of sulphide of sodium, Casasec.a(8) communicates 
to the Parisian Academy the fact, that in 1845 he had, in a letter to 


(!) In Liebig’s new method (II. p. 224) this source of inaccuracy is removed. 

(2) The use of the Biow-pipe, translated by Muspratt. 

(3) Ann. Ch. Phys. [3] XVII, 53 j J. l’r. Chcm. XXXVIII, 171 j Berzelius' Jahrcs- 
ber. XXVII, 214. 

(4) Ann, Ch. Pharm. LXI, 219. 

1,5) Pogg. Ann. LXXI, 645 ; Ann. Ch. Pharm. LX1V, 416. 

(6) Arch. Pharm. [2] XVI, 126; L. Omclin’s Ilandb. Ill, 338. 

(7) Ann. Ch. Phys. [3] XVI, 417; XVII, 393; Berzelius’ Jahresbcr. XXVII, 
217. 

f8) Compl. Rend. XXVI, 273. 



RECOGNITION, &C. OF INORGANIC SUBSTANCES. 237 

Pelouze, described a process for the quantitative determination of Corper * 
copper by the comparison of the tint of the ammoniacal solution of 
the protoxide, with that of a similar solution of known strength. 

Upon the same principle rests the method made known by Jac- 
quelain(l); Pelouze(2) does not deem this method sufficiently 
accurate ; Huber(3), however, states, that in simplicity and accuracy 
it is inferior to none of the known processes. 

C. Hie gel (4) communicates a synopsis of the methods employed 
up to the present time, for the detection and estimation of copper; 
according to his comparative experiments, the above-mentioned 
method of Pelouze gives very accurate results. 

Cupcllatlon of Silver before the Blow-pipe.— W. Mather(5) gives 
the preference to the employment of mica instead of bone-ashes, as 
a support in the refinement of silver from lead, since it absorbs less 
silver. He describes, moreover, his method of determining the 
weight of the silver globules by microscopical measurement, with 
regard to which we refer to the treatise. 

cold.—O. Henry(6) has proposed a process for the indirect esti¬ 
mation of gold in the humid way, depending upon the determination 
of the amount of copper which replaces the gold in solution, when a 
neutral solution of gold, mixed with an excess of bicarbonate of 
potassa, is digested at a gentle heat with metallic copper perfectly 
reduced by hydrogen, till all the gold is precipitated. The deter¬ 
mination of the copper in the solution slightly acidified with sulphuric 
acid, is effected by means of a graduated solution of ferroeyanide of 
potassium. The resulting numbers given by Henry in support of 
his method, leave still some grounds for doubt respecting its pre¬ 
cision and accuracy, since they contradict themselves as to the 
amount of copper corresponding to the gold. 

Analysis of A«Ues.— With regard to the analysis of ashes, whether 
of vegetal or animal origin, important contributions have been 
furnished by H. Rose, Hcintz and Wackenroder, who endea¬ 
voured to overcome and remove the defects of the methods of inves¬ 
tigation in use up to the present time, proposed by Will and Fre- 
senius, by Erdmann and by Mitscherlich, of which a synopsis 

(1) Compt. Rend. 8 June, 1846. 

(2) Compt. Rend. XXVI, 275. 

(3) From the Her. der Freunde der Naturwissensch. zu Wien, IV, in J. Pr. Chem. 

XLV1, 174. 

(4) Arch. Pliami. [2] LVI, 21. 

(5) Sill. Am. J. [2] III, 409. 

(6) J. Pharm. [3] XI, 5. 
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A "X ,of has been given by Knop(l). Erdmann(2) first showed by expe¬ 
riment, that in the preparation of the ashes* of plants at a high 
temperature, the chlorides of the alkali-metals are partly volatilized, 
the sulphates decomposed, and the bibasic phosphates converted into 
the tribasic salts. In order to avoid as much as possible these 
disadvantages H. Rose(3) proposes the following method. The 
organic substance is carbonized at a low red heat in a capacious 
platinum or clay crucible, until a strong empyreumatic odour ceases 
to be perceived, and the carbonaceous mass yields no longer any yellow 
or brown substance to water. The remaining mass is now exhausted 
with hot water as long as a few drops of the washings leave any 
considerable residue. The aqueous solution contains the alkaline 
salts (chlorides, sulphates, and phosphates), which existed as such in 
the organic substance, and frequently, likewise, alkaline carbonates 
which either pre-existed in the substance, or were formed in the 
process of carbonization. It is evaporated nearly to dryness, diluted 
with water, allowed to stand for some time in order to separate the 
earthy salts (carbonates and phosphates of lime and magnesia), 
which had been dissolved in the salts of the alkalies; the precipitate 
is then filtered off, the filtrate dried up, weighed, and the acids and 
bases contained therein estimated by the known methods. —The 
carbonized mass exhausted with water, is now digested for some 
time with hydrochloric acid, and then washed with hot water, until 
a considerable quantity of the washings ceases to be precipitated by 
ammonia; the acid solution contains the earthy phosphates which 
were present as such, and sesquioxide of iron; these are precipitated 
by ammonia, weighed together with the earthy salts deposited from 
the aqueous solution, and the bases separated from the phosphoric 
acid according to a presently to be described method of Rose. The 
liquid filtered from the earthy phosphates still contains some lime 
and magnesia, which are successively precipitated as oxalate and 
phosphate.—The carbonized mass exhausted with hydrochloric acid 
is yet rich in ash ; it is, by degrees,' completely incinerated in a thin 
porcelain crucible, through the perforated cover of which oxygen 
is passed, and the weight of the ashes added to that of the consti¬ 
tuents extracted by water and hydrochloric acid. The ashes last 
obtained contain the same salts as the aqueous or acid solution of the 
carbonized organic substance, chiefly however, earthy phosphates, 
and so much the more iron, as more care was taken to exclude the 

(1) J. Pr. Chem. XXXVIII, 14. (3) Pogg. Ann. LXX, 449. 

(2) Ann. Ch. Pharm. LIV, 353. 
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air in the process of carbonization.—Upon the views which H. Rose 
entertains with regar<? to the form in which these constituents of 
the ash are so obstinately retained by the charcoal, that they cannot 
be extracted by acids, we shall have to report in the next year. 

Heintz(l) arrived at the same method as H. Rose, for determin¬ 
ing the constituents of the ash. He showed, moreover, that in the 
case in which the ash contains alkaline carbonates and phosphates, 
some carbonic acid is lost in consequence of the formation of the 
tribasic phosphate even at the low temperature employed in the 
carbonization. According to the experiments of Heintz, pyrophos¬ 
phate of soda is converted by carbonic acid into acid pyrophosphate 
and into carbonate of soda, hence the carbonic acid which has been 
expelled, does not admit of being thus replaced. Heintz attempted, 
therefore, to determine the quantity of carbonic acid in the following 
manner; he carbonized a part of the organic substance, and esti¬ 
mated the chlorine in the aqueous solution of the charcoal; another 
portion was, after carbonization, exhausted with hydrochloric acid, 
the hydrochloric solution mixed with the ashes of the charcoal, 
evaporated to dryness, heated to the temperature of carbonization 
and the chlorine estimated in the residue. The difference between 
the quantities of chlorine calculated upon 100 parts of organic sub¬ 
stance should be equivalent to that quantity of carbonic acid, from 
which the percentage-amount of salts formed by organic acids with 
fixed bases is to be deduced. More recent experiments of Heintz, 
however, have shown, that the amount of carbonic acid, calculated in 
this way, must always prove inaccurate, because, on the one hand a 
solution of phosphate of lime in hydrochloric acid, when evaporated 
and heated, retains a considerable quantity of chlorine; on the other 
hand, because the chloride or magnesium produced from the carbo¬ 
nate of magnesia existing in the ash, is decomposed by heating, with 
loss of chlorine. Now, the quantity of carbonic acid might be 
calculated from that amount of base, which remains uncombined, 
after thettarious bases found have been assigned to the acids 
according to tlTeir saturating capacity; but for this purpose it 
would be necessary, as Heintz justly remarks, that this saturating 
capacity, or the form in which the constituents of the ash are 
contained in the organic substance, should be known, a know¬ 
ledge, which, though we have approached it by recent researches, we 
have by no means yet attained.—For the estimation of the phos¬ 
phoric acid, Heintz precipitates the acetic solution of the ash with 


Analyst! of 
aahea. 


(1) Pogg. Ann. LXXII, 113 j Berl. Acad. Ber. 1847, 225 ; J. Pr. Chera. XLII, 139. 



240 


ANALYTICAL CHEMISTRY. 


A natyrix rf nitrate ef lead, decomposes the precipitated combination of proto¬ 
chloride and phosphate of lead with sulphuric*acid and alcohol, and 
separates the phosphoric acid from the filtrate by means of ammonia 
and sulphate of magnesia. His process for the estimation of the 
alkalies was described in II. p. 226. 

Wackenroder(l) prefers to incinerate completely in crucibles 
(which, in the case of fusible ashes, are lined with potato-starch), or 
in cylinders of sheet iron which are furnished with a tube, and 
directs particular attention to cleansing the parts of plants from the 
earthy substances which they frequently enclose. He considers, 
from preliminary experiments, the addition of acetate of lime, (or of 
carbonate or caustic lime), as well calculated to facilitate the incine¬ 
ration of fusible substances rich in silicic or phosphoric acid, and 
to prevent the formation of cyanides or sulphides. The method 
followed by him in the quantitative analysis is only applicable to 
ashes which are rich in lime, in carbonate of potassa arid chloride 
of potassium, or which have been converted into calcareous ashes by 
the above-mentioned addition. The examination of the ashes is 
divided into the analysis of the portion soluble in water, and that of 
the insoluble part. 

1. Portion soluble in water .—If the calcareous ash contain carbonate 
of potassa, there will be found in the aqueous solution (Wackcnro- 
der employs from 10 to 20 grins, of ash, and from 4 to 6 times its 
weight- of water), all the sulphuric acid and a part of the phosphoric 
acid, with traces only of silicic acid, lime, and magnesia. The earthy 
residue consists of the rest of the phosphoric acid, of silicic,’ and 
carbonic acid, in combination with lime, magnesia, sesquioxide of 
iron and alumina, together with proto-sesquioxide of manganese. If 
the ash be free from carbonate of potassa, the aqueous solution 
contains chiefly chlorides and sulphates, but no phosphoric acid. In 
case the aqueous solution becomes turbid upon standing for some 
time, the precipitate of carbonate, phosphate and silicate of lime is 
filtered off, and added to the earthy rcsidue(2). If the •bsidue be 
gently ignited in a closed platinum crucible, and‘its weight sub¬ 
tracted from that of the ash, a control is obtained for the determi¬ 
nation of the total amount of the soluble salts of the ash. The 
aqueous solution is divided into five parts, differing in quantity 
according to circumstances. In one portion the silica is estimated 

(1) Arch Phann. [2] LIII, 1. 

(2) From many ashes (also from carbonized argol) spirit of wine of 0-835 spec. grav. 
extracts some caustic potassa. 
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by acidifying with hydrochloric acid, heating, adding ammonia, and of 
allowing the mixture to stand for twenty-four hours. The precipitate 
of silica, which is always very slight, may also contain traces of earthy 
phosphates. In the second portion the lime and magnesia are 
determined! in the third the chlorine (and cyanogen) according to 
the known methods. The fourth part, somewhat greater than the 
others, serves for the estimation of the sulphuric acid, phosphoric 
acid, and carbonic acid. It is. heated, and when cold, entirely pre¬ 
cipitated with chloride of barium, and the washed sulphate, phos¬ 
phate, and carbonate of baryta weighed after gentle ignition. When 
treated with hydrochloric acid, the sulphate of baryta remains; 
from the filtrate ammonia precipitates the phosphate of baryta 
(3 BaO, P0 5 )(1). The amount of carbonate of baryta (and conse¬ 
quently of carbonic acid) is obtained from the difference. The 
amount of the potassa (soda was found only once, in beet-root 
ashes in very small quantity, not even — T ,th part of the potassa) 
Wackenroder determines, either as bitartrate of potassa, by pre¬ 
cipitating the sufficiently evaporated solution with tartaric acid, 
washing the precipitate (containing 25 per cent of potassa) with a 
little cold water, and drying at 100°, or, as usual, in the form of 
the platinum-salt, or lastly, when soda is present, by indirect analysis, 
as sulphate. 

2. Portion insoluble in water .—The portion of the ash which is 
insoluble in water is treated with hydrochloric acid, the silicic acid 
(together with the sand and charcoal) filtered off, and the sulphuric 
acid, if present, determined first in the filtrate; this solution is then, 
after the excess of baryta has been previously separated by.sulphuric 
acid, nearly ncutralked with ^rbonate of soda, mixed with acetate 
of soda and boiled, when the total amount of sesquioxide of iron and 
of alumina are precipitated as phosphates(2). They arc dissolved 
in hydrochloric acid, after having been ignited and weighed as 
Teg 0 3 , ?0 5 and Al 2 0 ;J , P0 5 . The solution is then heated with an 
excess of concentrated soda, and the amount of the separated sesqui- 
dxide of iron estimated; the alkaline liquid yields, when acidified 
with acetic acid and boiled, the phosphate of alumina which is 


•p (1) Comp., however, also I. p. 258 upon this point. 

(2) According to the statement of Wackenroder and Ludwig the phosphate of 
sesquioxide of iron precipitated under these circumstances has always a composition 
expressed by the formula Fej 0 3 , P0 5 + 4 HO ; the phosphate of alumina (ignited) has 
the corresponding formula Al, 0 3 , P0 6 . 

VOL. II. 
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washed with dilute spirit, and weighed as Al 3 O s , P0 5 (1). For the 
determination of the rest of the phosphoric acid, Wackenroder 
mixes the solution filtered from this precipitate, with solution of 
sesquicliloride of iron of known strength, the iron amounting to 
about -j-V or of the ash, then with a sufficient quantity of acetate 
of soda and boils, when all the phosphoric acid is precipitated in 
combination with the sesquioxide of iron. By subtracting from the 
weight of this precipitate that of the sesquioxide of iron, the amount 
of which is known, we obtain that of the phosphoric acid(2).—The 
lime and magnesia, which are contained, together with the manga¬ 
nese, in the solution filtered from the phosphate of sesquioxide of 
iron, are estimated by the usual methods ; for the estimation of the 
manganese, Wackenroder first precipitates the hot solution with 
excess of carbonate of soda, gently ignites the precipitate, and then 
treats it with a very slight excess of exceedingly dilute nitric acid, 
which leaves undissolved all the manganese as proto-sesquioxide ; the 
filtrate contains the lime and magnesia. 

Analysis of Arable Solis. —II. lleinscli(3) has communicated a 
“ simplified method of analysing soils and sub-soils.” It may be 
sufficient if we mention, with regard to this process, that the amount 
of potassa is estimated from the weight of the precipitate produced 
by tartaric acid in the evaporated hydrochloric solution, after that 
in this liquid (containing sesquioxide of iron, alumina, lime, and 
magnesia) the sesquioxide of iron had been estimated according to 
the method of Fuchs, by means of metallic copper. 

Organic Matter in Water.— In order to ascertain the presence of a 
considerable quantity of dissolved organic matter in river- or well- 


(1) For the separation of phosphoric acid from its combinations with sest|uioxide of 
iron and alumina, Wackenroder decomposes the hydrochloric solution of the preci¬ 
pitate, by means of concentrated soda with the aid of heat, and mixes the alkaline 
solution, containing the total amount of phosphoric acid and alumina, first with chloride 
of barium or baryta-water, as long as u precipitate (of phosphate, carbonate and sulphate 
of baryta) is produced, then with more soda, heats to ebullition and filters. From the 
filtrate the alumina is obtained hy precipitating with sal-ammoniac, or by neutralizing 
with sulphuric acid, and adding carbonate of ammonia. The baryta precipitate is 
treated with hydrochloric acid, and the filtrate mixed with ammonia which precipitates 
phosphate of baryta 3 BaO, PO s ; (comp. I. p. 258). Wackenroder remarks that 
about 7 ’ 0 th of phosphate of alumina remained mixed with the phosphate of baryta unless 
the solution of caustic soda employed was sufficiently concentrated. Hermann (J. J’r- 
Chem. XL, 32) and Fresenius (II. p. 215) have published similar methods of sepa¬ 
ration. 

(2) In the same way Wackenroder estimates arsenic add. 

(3) Jahrb. Pr. Pharm. XVII, 152. 
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water, Dupasquier(l) mixes about 25 or 80 grms. of it with so 
much terchloride of gold that the liquid appears yellowish, and heats wmter - 
to ebullition. If the water contain only the ordinary quantity.of 
organic matter, it remains somewhat yellow, even when boiled for 
some time; but if the quantity present exceed that usually observed, 
the water becomes, from the reduction of the gold, first brown, and 
afterwards violet-blue. 

Discrimination between Cane- and Grape-Sugar.— Guibourt(2) 
has given a synopsis of the methods usually employed up to the 
present time for the discrimination between cane- and grape-sugar. 

These methods have recently acquired so much the more importance 
as the adulteration of cane-sugar, or of the syrups prepared from it, 
with grape-sugar or its syrup have become more frequent. There 
are essentially only two methods ; they depend upon the behaviour 
of the sugar towards protoxide of copper in presence of an alkali, or 
towards caustic alkalies alone. 

1. At the common temperature or at a boiling heat, cane-sugar pro¬ 
duces the reduction of the protoxide of copper, in presence of a free 
alkali, either not at all or only very slowly, whilst by grape-sugar 
a precipitate of suboxide of copper is thrown down (Trommer), after 
a few hours in the cold, and immediately on boiling. Upon this 
deportment Barreswill(3) has based the quantitative estimation of 
grape-sugar by employing a graduated test-solution of tartrate of 
copper and potassa. 

2. Cane-sugar may be mixed with caustic alkalies without any 
perceptible change of colour, whilst grape-sugar is decomposed with 
production of a deep brown tint. Pesier, Kuhlmann, Chevallier, 
and M ialhe have applied this reaction to the detection, and P£ligot(4) 
even to the quantitative determination of grape- or fruit-sugar. When 
honey is adulterated with starch-sugar, it may be recognized, accord¬ 
ing to Guibourt, not only by its physical properties, but also -by 
the amount of sulphate of lime contained in it, which always accom¬ 
panies the starch-sugar prepared'with sulphuric acid. Unadulterated 
honey is free from lime-salts, but-if it be filtered through paper, 
which has not been washed with hydrochloric acid, it acquires traces 
of lime from it ; for this reason, we must confine ourselves to the 
test for sulphuric acid. Honey, with which £ or - of starch-sugar is 


(1) Compt. Rend. XXIV 626; J. Pharm. [3] XIII, 164. 

(2) J. Pharm. [3] XIII, 263. 

(3) J. Pharm. [3] VI, 301; Berzelius’ Jahrcsber. XXV, 556. 

(4) Compt. Rend. XXII, 036 ; Berzelius’ Jahreaber. XXVII, 388. 

R 2 
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mixed, gives a very considerable turbidity with salts of baryta. 
Dextrin retained by the starch-sugar, is precipitated together with 
gypsum, on addition of strong alcohol. 

Reich(1) has found several other methods of distinguishing cane- 
and grape-sugar in their behaviour with concentrated sulphuric acid, 
with chromic acid and with nitrate of protoxide of cobalt and potassa. 
Grape-sugar produces with concentrated sulphuric acid, the sulplio- 
saccharic acid of Peligot, which does not precipitate baryta-salts, 
whereas cane-sugar, its syrup, or uncrystallizable sugar is destroyed 
by sulphuric acid, without formation of sulpho-saceharic acid. For 
the detection of grape-sugar in cane-sugar, the syrup, concentrated as 
far as possible in a water-bath, is mixed* gradually, too much heat 
being avoided, with concentrated sulphuric acid in slight excess, 
diluted, after half an hour, with 20 parts of water, and saturated 
with carbonate of baryta. If the filtered liquid gives any precipitate 
of sulphate of baryta upon addition of dilute sulphuric acid, sulpho- 
saccharic acid, arising from the grape-sugar, was present. Hcrzog(2) 
found, even in employing the purest cane-sugar, that the liquid 
filtered from the sulphate and excess of carbonate of baryta, always 
contained baryta, in consequence of the formation of formiate and 
acetate of baryta, which renders this method as uncertain as those 
in use up to the present time.—The employment of bichromate of 
potassa presents, on the other hand—also according to Herzog’s 
experiments—more certainty. If syrup of cane-sugar be heated to 
ebullition with a hot-saturated solution of this salt, a green liquid is 
produced, the sugar being rapidly oxidized. Grape-sugar and syrup 
of grupe-sugar are not affected under the same circumstances. If 
syrup of cane-sugar be mixed with £, £, or only a of syrup of grape- 
sugar, the latter prevents the reaction, and the change of colour is 
not produced; even when a stili smaller quantity of grape-sugar is 
present, there appears, by no-means the pure, dark-green colour, but 
a brownish-yellow or brownish-green tint.—When, according to 
Reich, a concentrated solution of pure cane-sugar is heated to ebul¬ 
lition with some fused caustic potassa, and nitrate of cobalt added to 
it, a blue precipitate is obtained, w'hercas grape-sugar under the 
same circumstances, even though it be mixed with cane-sugar, 
prevents the precipitation of the cobalt-salt, when in a dilute state, 
and causes the formation of a dirty brown precipitate in concentrated 


(1) Arch. Pharm. [2] L, 293; J. Pr. Chem. XLIII, 70; Report. Pharm. [31 XLVIII, 
122; J. Pharm. [3] XIV, 79. 

( 2 ) Arch. Pharm. [2] L, 299. 
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solutions. Reich considers this a certain method of detecting grape- 
sugar when mixed with cane-sugar. Herzog observed, that diabetic- 
sugar and milk-sugar comport themselves like grape-sugar; mannite, 
on the contrary, like cane-sugar, towards caustic potassa and nitrate 
of protoxide of cobalt. 

Acetic Acia. —Riegel(l) believes that he substitutes a more accu¬ 
rate method for those at present employed for the determination of 
the amount of acid in vinegar, by ascertaining the increase of weight 
which the vinegar suffers after neutralization with hydrate of'baryta and 
filtration from the insoluble baryta-compounds thus produced. The 
increase in weight of the vinegar brought to its original volume he 
considers as baryta, and calculates there from the amount of acetic acid 
which it represents, without taking into consideration the insoluble 
baryta-compounds which were filtered off, though they were weighed 
with the vinegar originally employed. 

Lactic Acid.— Streeker(2) has pointed out that the behaviour of 
lactate of copper towards an excess of lime, described by Pelouze(3), 
and used by that chemist as well as by Boussingault(-l) and 
(Joblcy(5) as a characteristic test for lactic acid, cannot be employed 
with safety for the detection of this acid. He has shown that lactic 
acid certainly retards the precipitation of protoxide of copper by milk 
of lime, but does not prevent it, and that even in the presence of 
salts of acetic, citric, malic and tartaric acids, this oxide is entirely 
separated by milk of lime, and that, on the other hand, some copper 
remains in solution, when gelatin, glycocoll, impure lactate of lime, 
chloride of ammonium, cane-sugar, grape-sugar, gelatin boiled with 
potassa, fibrin, albumin, or casein is present. 

Hydrocyanic. Acid.— The behaviour of the higher sulphides of am¬ 
monium towards hydrocyanic acid, furnishes, according to Liebig(6), 
a delicate reaction for this acid. A couple of drops of an acid, 
which is diluted with so much water that it ceases to give any 
certain reaction with iron-salts by the production of prussian blue, 
heated with a drop of sulphide of ammonium on a watch-glass until 
the mixture is colourless, yields a solution of sulphocyanide of ammo¬ 
nium, which gives a very dark blood-red colour with salts of sesqui- 


(1) Arcli. Pharm. [2] LV, 1G7. 

(2) Ann. Ch. Pharm. LXI, 316. 

(3) Ann. Ch. Phys. [3] XII, 267; Ann. Ch. Pharm. LITI, 124. 

(4) Ann. Ch. Phys. [3] XV, 97. 

(5) Berzelius’ Jalircsber. XXVI, 917. 

(6) Ann. Ch. Pharm. LXI, 127; Phil. Mag. [3] XXXI, J40. 
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oxide of iron, and a white precipitate of subsulphocyanide of copper, 
with copper-salts in the presence of sulphurous acid. 

A. Taylor(l) has tested the method as to its delicacy, and found 
that we may in this way distinctly recognize in a very dilute solution 
-jtVo grn. of anhydrous hydrocyanic acid, whilst yfa gm. can no 
longer be detected by the formation of prussian-blue. He proposes 
to place the liquid containing hydrocyanic acid in a watch-glass, and 
to cover this with another moistened with a drop of sulphide of 
ammonium. After a few minutes the upper watch-glass is gently 
heated till the sulphide of ammonium is volatilized, and then sesqui- 
chloride of iron added to the dry residue. In this manner Taylor 
recognized T ' T grn. of anhydrous hydrocyanic acid in the contents of 
a stomach which had undergone putrefaction, and in which, on 
account of the sulphuretted hydrogen it contained, the reaction with 
nitrate of silver, previously described by him and applied in a similar 
manner, could not be used(2). 

Sulphate of Cinchonine in Sulphate of Quinine. —Tile cinchonine- 
salt, which serves to adulterate the sulphate of quinine, is usually 
introduced into the middle of the bottles containing the former. 
IIenry(3) directs for its detection, to dissolve from 20 to 30 grins, of 
the suspected salt in slightly acid water, to pour the solution into an 
excess of solution of soda, and to dissolve the washed precipitate in 
acetic acid. The acetate of quinine is now crystallized out by 
repeated evaporation, the mother-liquor again mixed with caustic 
soda, the precipitate treated first with ether, then repeatedly with hot 
alcohol, which, on evaporation, leaves the cinchonine in the crystalline 
state.—If the quinine-salt be mixed with crystallized cinchonine, the 
mixture is not soluble in ] 0 parts of hot water. * 

strychnine. —E. Marchand(4) still considers the method pub¬ 
lished by him in 1813 for the detection of strychnine (5)—according 
to which, the substance, after having been mixed with binoxidc of 


(1) Ann. Ch. Pliarm. LXV, 263. 

(2) Rcinach has, under Will’s direction, performed several experiments, which like¬ 
wise point out the delicacy of this reaction. A rabbit was poisoned with hydrocyanic 
acid, in such a manner that it was obliged to inhale the vapour. In the blood, the 
brain and the urine, after distilling these matters with tartaric acid, the presence of 
hydrocyanic acid was easily shown by means of sulphide of ammonium and sesquichlo- 
ride of iron, whilst the usual reaction (production of prnssian blue) gave no result. The 
contents of the stomach were free from hydrocyanic acid. 

(3) J. Chim. Med. [3] IV, 258 ; 3 . Pharm. [3] XIII, 107; J. Pr. Chcm. XLIV, 249. 

(4) J. Pharm. [3] XIII, 251; J. Pr. Chem. XLIV, 185 5 Chem. Gaz. 1848, 187. 

(5) J. Pharm. [3] IV, 200; Berzelius’ Jahresber. XXIV, 400. 
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lead and concentrated sulphuric acid containing 1 per cent of nitric tr rchnine 
acid, becomes first blue, then violet, red, and lastly canary-yellow— 
certain, since by the omission of the nitric acid or by the employment 
as the most of binoxide of manganese or bichromate of potassa in¬ 
stead of peroxide of lead, the characteristic succession of the changes 
of colour is prevented. 

With regard to the quantitative determination of nicotine in 
tobacco, comp. I. p. 472, and respecting the microscopic detection of 
several organic bases, I. p. 515. 

Estimation of Urea.— Urea, in aqueous solution, is very easily de¬ 
composed into carbonate of ammonia, if heated above 100° in a vessel 
hermetically scaled. At 120° the change proceeds slowly, at 220° 
or 240° it is, however, completed in from three to four hours. If the 
liquids are heated in the presence of an armnoniacal solution of 
chloride of barium, a quantity of carbonate of baryta is obtained 
which represents the amount of urea present. Upon this reaction 
Bunsen(l) bases the following very simple, accurate, and expeditious 
method for the estimation of urea in urine.—About 50 or GO grrns. 
of urine are weighed in a flask, which has been dried or rinsed with 
the liquid to be examined, and the border of which is slightly 
greased; the greater part of it is poured into another flask, and the 
weight of this portion A determined by again weighing the partly 
emptied flask. The urine weighed off in this manner is precipitated 
with a very concentrated solution of chloride of barium containing some 
free ammonia, and the weight of the baryta-solution B, added to it, 
determined in the same way. As soon as the precipitate has, after 
agitation of the closed flask, subsided, the supernatant fluid is poured 
upon a weighed, but not moistened filter, and about 25 or 30 grms. 
of it arc allowed to flow through a long-necked funnel drawn out to a 
point, into a strong weighed glass tube, closed by fusion at the low'cr 
end, containing about 3 grms. of solid chemically pure chloride of 
barium ; great care being taken, by using the long-necked funnel, to 
avoid moistening the walls of the tube above the level of the liquid. 

After the weight of the liquid C, filtered into the tube, is ascertained 
by a second weighing of the latter, the tube ts‘sealed by fusion at 
about 1 or 1& inch above the level of the liquid, in which operation 
care should be taken to thicken the glass sufficiently. The baryta- 
precipitate is meanwhile thrown completely upon the weighed filter, 
washed, and its weight b determined. The heat necessary for the 
metamorphosis of the urea is best obtained in a copper oil-bath. 


(1) Aim. Ch. Pbarm. LXV, 375; J. Pliarm. [3] XVI, 151. 
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fion'of Seated by a lamp and traversed by copper tubes closed at one end 
“”*• for the reception of the sealed glass tubes. If glass tubes, of 25 
millimetres thickness, be employed, the internal diameter of which 
does not exceed 15 millimetres, there is no explosion to be feared at 
a temperature of 220° or 240°; moreover, such explosion would be 
entirely harmless if the mouths of the tubes or the door of the oil-bath 
were turned from the experimenter. After three or four hours* heating, 
the oil-bath is allowed to cool, and the tubes are cut with a file and 
opened by means of a hot piece of charcoal; the separated crystals of 
carbonate of baryta are now collected on a small filter, and washed with 
water free from carbonic acid, before their weight K is determined. If 
the values found for the weights A, B, C, b, K, be substituted in the 

formula H = -H will give the pcrccntage- 

amount of urea in the urine examined. 

Bunsen has convinced himself, by numerous experiments per¬ 
formed with great circumspection, that all the normal constituents of 
urine, the so-called extractive matters of the urine, as well as hip- 
puric, benzoic, and uric acids exert no influence whatever upon the 
estimation of urea. Uric acid, indeed, suffers, under the same 
circumstances, a metamorphosis which gives likewise rise to the 
formation of carbonate of ammonia; but this acid is so com¬ 
pletely precipitated by chloride of barium and ammonia, that its 
presence does not interfere with the result. Bunsen has also satis¬ 
fied himself that even other easily decomposable animal substances, 
such as milk, white of egg, serum of blood, fibrin, sinews, fat,* saliva, 
mucus, as well as diabetic sugar, chloride of sodium, sulphate of soda, 
and phosphate of ammonia exert no injurious influence upon the 
determination of urea. The only unavoidable source of error is 
caused by the creatin contained in urine. This substance is decom¬ 
posed, as Bunsen has likewise proved by experiment, into hydrochlo¬ 
rate of ammonia and sarcosinc, and carbonate of baryta. But the 
amount of creatin in the urine is so small, that the error thereby 
introduced is of no consequence, particularly as it counter-balances, 
to a certain extent, &ie inaccuracy arising from the solubility of the 
carbonate of baryta. 

Heintz has shown(l) that the amount of creatin contained in 
urine causes no perceptible error in the estimation of urea according 
to the method previously(2) described by him, and which agrees 


(1) J. l’jr. Chem. XLII, 401. 


(2) Pogg. Ann. LXVI, 114. 
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essentially with that of Ragsky(l); his experiments gave at most 
j-oooo °f ore* 1 2 3 4 5 6 in excess. 

According to a preliminary communication of Millon(2), urea 
may be determined with great accuracy by collecting in a potassa- 
apparatus, and then weighing the carbonic acid evolved when nitrite 
of suboxide of mercury, dissolved in nitric acid, acts upon the urine, 
in which case the urea is decomposed into carbonic acid and nitro¬ 
gen, whilst the other constituents of the urine suffer ho alteration. 
If the weight of the carbonic acid be multiplied by 1*371, it gives 
the weight of the urea. Millon promises a more detailed account 
of his process. (With regard to the estimations of urea performed 
by Millon, comp. II. p. 197). 

Uric Acid. —lleintz(3) has ascertained, by experiment, that uric 
acid may be determined by simple precipitation with an acid, both 
in normal urine and in the presence of grape-sugar, of albumin, 
or of the soluble constituents of blood. If albumin be present, 
acetic or phosphoric acid is employed, in all other cases hydrochloric 
acid perfectly answers the purpose. The loss occasioned by the 
slight solubility of uric acid, amounts to about 0*09 in a thou¬ 
sand parts of the urine employed; it is not increased by the presence 
of grape-sugar, albumin, or of the soluble blood-constituents, but is 
in all these cases fully compensated for by a colouring matter, which 
is precipitated with the uric acid. Uile contained in urine is capable 
of giving rise to a greater loss of uric acid, though never exceeding 
0*25 in a thousand parts of urine. 

«He.— lleintz(4) remarks, that the change of colour sometimes 
produced—for it does not appear always—by nitric acid in liquids 
containing bile (first green, then blue, violet, red, and lastly yellow). 
is occasioned only by the colouring matter which Berzelim(5) has 
named cholepyrrliin, and not by the essential constituents of the 
bile, and can therefore be regarded only as a test for the presence of 
this substance. 

Chloroform. Determination In Blood. —The vapour of chloroform, 
when exposed to a red heat, is decomposed into charcoal, hydro¬ 
chloric acid and chlorine. This deportment is 'used by Ragsky(6) 


(1) Ann. Ch. Pharm. LVI, 29; Berzelius* Jahresbcr. XXVI, 858. 

(2) Compt. llend. XXVI, 119. 

(3) Pogg. Ann. LXX, 122 ; J. Pr. Chem. XL, 319. 

(4) Pogg. Ann. LXX, 136. 

(5) Berzelius’ Jabrcslier. XXII, 562. 

(6) From Bcr. fiber Mitth. von Freunden der Natunvissensch. in Wien III, 482, in 
J. l’r. Chem. XLVI, 170; Arch. Pharm. [2] LVI, 74. 
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form^De * n iTftter nninwi g the presence of this substance in blood. An ounce of 
blood, as drawn from the organism, is introduced into a flask, pro- 
biood. vided by means of a perforated cork with a tube bent at right 
angles, whose horizontal limb is slightly drawn out. This limb is 
now ignited, a paper covered with a mixture of starch and iodide of 
potassium being placed into the extremity of the tube, while the 
flask is heated in a water-bath. The chloroform evolved is decom¬ 
posed by the red-hot glass tube, and the chlorine which is liberated 
imparts a blue colour to the paper by acting on the iodide of potas¬ 
sium. Ragsky succeeded by this method in distinctly proving the 
presence of T-jroVon chloroform in blood. 

Recognition of Blood-Stains.— According to Piria(l) the textures 
of flax and hemp are dissolved by concentrated sulphuric acid, while 
the fibrin of a blood-stain adhering to it, is not altered, but forms a 
sort of net-work, on which the impressions of the texture may 
be traced. 

Fibrin.— Chat in and Bouvier(2) propose for the separation of 
the fibrin from the human blood, which sometimes is attended with 
difficulties, to add to the latter a known quantity of the blood of one 
of the larger mammalia, in which the amount of fibrin is ascertained 
by a secon^experimcnt. They state that in this manner the fibrin 
can be separated more completely by beating. 


APPENDIX TO ANALYTICAL CHEMISTRY. 

Raincwater.— According to R. A. Smith(3), rain-water falling 
in towns contains organic matter, exceeding usually 0*001 per 
cent (in Manchester ?). Rain-water collected after thirty hours' rain, 
was found to contain 0*0027 per cent of chlorine and 0*00343 of 
sulphuric acid. Smith frequently found the rain water alkaline, 
which he thinks is due to carbonate of ammonia, and the air fre¬ 
quently acid.—Water from peaty soil contains a substance, which 
on burning evolves the odour of peat; the river Dec, near Chester, 
contains 25 grains of such organic matter per gallon. River-water 
in the neighbourhood of large towns leaves a residue, which on burn- 


(1) J. Chim. Med. [3] IV, 103. 

(2) J. Chinn. M61. [3] TV, 145. 

(.*{) Phil. Mag. [3] XXX, 478 ; Chcm. Soc. Mem. Ill, 311. 
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ing evolves the odqpr of protein-compounds in a state of decom¬ 
position. In well-water at Manchester Smith found as much as 14 
grains of organic matter and ammonia-salts, and 70 grains of nitrates 
per gallon. 

Well-Water and River-Water. In Germany and Denmark.— 

Ragsky has examined the water of two Artesian Wells in Vienna, 
A(l) of that near the Mariahilf line, and B( 2) of that at the station 
of the Vienna-Raab Railway. Column C gives an abstract of John- 
strug’s(3) analyses of the Copenhagen well-water. A represents the 
quantities in Vienna grains referred to 16 ounces of water; in B or C 
the quantities are referred to 1000 parts of water. 



A 

B 

C 

Carbonate of lime. 

2-800 

0-0078 

2-68 to 5-13 

„ „ magnesia .... 

0-694 

00043 

019 „ 0-61 

„ „ soda ..... 

— 

0-6387 

— 

„ „ protoxide of iron . 

0010 

00010 

— 

Chloride of potassium .... 

— 

— 

1. n-M t-ot 

„ sodium. 

— 

0-2893 


„ calcium. 

0099 

— 

— 

„ magnesium .... 

1-553 

— 

0-26 „ 0-75 

Sulphate of potassa. 

— 

— 

0 „ 0-75 

„ lime. 

1-979 

— 

t 0-09 „ 0-88 

„ magnesia .... 

— 

— 

0 „ 0-75 

Nitrate of soda with some potassa 

0-977 

— 

— 

„ „ „ magnesia . 

1-155 

— 

— 

Phosphate of lime ..... 

— 

— 

0 07 „ 0-39 

Silicic acid .... . . 

0132 

0-0122 

0-18 „ 0-31 

Loss and organic substance 

0146 

00237 

— 

Volatile compounds ..... 

— 

— 

0 „ 0-60 

Free carbonic acid. 

2-180 

— 

— 


in the Netherlands.— Miillcr(4) has analysed the water of the 
river Meuse, of several wells in Rotterdam, of the North Sea at 
Scheveningen, and of the Rhine near Emmerich. He gives the amount 
of fixed constituents for 2 lbs., without stating what sort of lbs. he 
adopted, and in what units the various weights are expressed. We 
consequently refrain from details.—Kane's analyses of the water of 
the Lys, fyc., are enumerated in our Report on Technical Chemistry, 
in France. —Boutron-Charlard and O. Henry(5) have examined 


(1) Berichte von Freunden der Naturwissensch. in Wien III, 90; J. Pr. Chem. XLVI, 
220 . 

(2) Berichte von Freunden der Naturwissensch. in Wien II, 121. 

(3) From Arch, for Ph. og Techn. Ch. in Jahrb. Pr. Pharm. XVII, 286. 

(4) Arch. Pharm. [2] XLIX, 10. 

(ft) J. Pharm. [3] XIV, 161. 


Rain¬ 

water. 
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iu France. flj C various waters which feed the public wells o£ Paris. This inves¬ 
tigation embraces specimens of /Seine-water collected at the Pont 
d’lvry (A), at the Pont Notre-Dame (B), at the Pompe du Gros- 
Caillou (C), at the Pompe de Chaillot (D); the water of the Marne 
(E), the water coming from Arcueil{\) (F); the water of the Artesian 
Well at Grenelle (G), the water of the Canal de VOurcq (H). The 
table gives the number of grammes of solid constituents, and the 
number of litres of gas contained in 1 litre of water. 



A 

B 

C 

D 



wm 

11 


0132 

0174 

0-22* 

0-230 

0-301 

0-158 

0-0292 

0158 

1 

0-060 

0062 

007 

0-076 

0120 

0060 

0-0092 

0075 


— 

— 

— 

— 

— 

trace 

0-0100 

— 


0 020 , 

0039 

004 

0 040 , 

0-022 

0138 


0080 


• 0-010 , 

• 0017 

■ 0-027 

■ 0030 

• 0018 

• 0072 1 


■ 0-095 

- 

- 

J 

____ 



.. 

■ 00320 j 

— 

OK 

1 

1 

■s 

- 

- 






. 0010 

. 0-025 

. 0 032 

. 0 032 

. 0-020 

.0081 . 

_ 1 

, 0-113 

• 


■ 

■ 

■ 



0-0570- 

— 


trace 

trace 

trace 

trace 

— 

_ 

_ 

— 


trace 

trace 

trace 

trace 

trace 

trace 

— 

trace 

* 

P n 

* 

-» 




0-0100-] 



. 0-008 

i 

. 0014 

. 0-023 

. 0-024 

L 0-030 

. 0-018 " 

. 0 0020 

h 0-069 

J 

■j 

J 

J 



J 

j 



(race 

trace 

trace 

trace 

trace 

trace 

trace 

trace 


0-240 

0-331 

0-426 

0-432 

0-511 

0-527 

0-1494 

0-590 


0 003 

0 003 

0004 

0-003 

trace 

0 004 

— 



0013 

0014 

0014 

0013 

0013 

0 070 

— 

— 


Bicarbonate of lime 
„ „ magnesi 

„ „ potassa 

Sulphate of lime. 

„ „ magnesia 

„ „ soda . 

„ „ potassa 

Chloride of calcium 
„ „ magnesium 

„ „ sodium 

„ „ potassium 

Fotassa-salts 
Alkaline nitrates. 
Silicic acid 
Alumina 

Sesquioxide of iron 
Organic matter . 


Total amount of the 
fixed constituents 
Atmospheric air . 

Free carbonic acid 


Deville(2) has examined the composition of the following waters: 
of the Garonne, near Toulouse (A), of the Seine, near Bercy (B), of 
the Rhine, near Strasburg (C), of the Loire, near Orleans (D), of the 
Rhone, near Geneva (E), of the Doubs, near Rivottc (F), of the well- 
water of Mouilliere (G), Billecul (H), Arcier (I), and Bregillc (K), 
near Besam-on, of Suzon (L), near Dijon, and of Arcueil (M), near 
Paris; of the well-water in the Grand 5 Rue (N), the Rue de la Pre¬ 
fecture (0), and near the Faculte des Sciences (-P), at Besanqon. 
He determined not only the composition of the whole water, but also 
that of the precipitate produced by one hour’s ebullition, and of the 


(1) Respecting the deposit of the water we refer to II, p. 267. 

2) Ann. Ch. l’liys. [3] XXIII, 32; Arch. Fharrn. [2] LV, 801 (iii abstr.) 
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soluble and insoluble portion of tbe residue, left on evaporation. 
We here give bis result respecting the composition of the water as a 
whole. The following table represents in milligrammes the amount 
of fixed constituents, and in cubic centimetres that of the free gases 
(assumed to be dry, of a temperature of 0° and a pressure of 760 mm ) 
contained in 10 litres of water. The same holds good for Grange's 
analysis of the water of the Isire, near Grenoble (Q)(l). Grange(2) 
has examined, moreover, the water of several brooks of the Isere- 
vallcy. He gives the composition of these brooks which run over 
soils of varying composition in various stages of their course and 
discusses the dependence of the amount of fixed constituents on the 
geological formation of the soil ,* he adduces the presence of mag¬ 
nesia-salts in water, as the cause of goitre and rickets, &e. For 
details we refer to the memoir itself. 



A 

B 

C 

D 

E 

F 

Gr 

H 

Silicic Acid . 


401 

244 

488 

40C 

238 

159 

250 

246 

Alumina 


— 

5 

25 

71 

39 

21 

43 

43 

Sesquioxide of iron 


31 

25 

58 

55 

- i 

. 30 

— 

— 

Carbonate of lime 


645 

1655 

1356 

481 

780 

1910 

2573 

2561 

,, „ magnesia . 


34 

27 

50 

61 

49 

23 

— 

46 

„ „ protoxide of manganese 

30 

— 

— 

— 

— 


— 

— 

Sulphate of lime . 

• • • 

— 

269 

147 

— 

466 

— 

51 

100 

„ „ magnesia . 

• • • 

— 

— 

— 

— 

G3 

— 

— 

— 

Chloride of calcium 

• • • 

— 

— 

— 

—- 

— 

— 

7 

71 

,, „ magnesium 

■ • • 

— 

— 

— 

— 

— 

5 

20 

40 

„ „ sodium 

• • • 

32 

123 

20 

48 

17 

23 

— 

— 

Sesquicarbonatc of soda 

■ • • 

65 

— 

— 

— 

— 

— 

— 

— 

Carbonate of soda 


— 

— 

— 

146 

— 

— 

— 

— 

Sulphate of soda . 

• • • 

53 

— 

135 

34 

74 

51 

— 

— 

„ „ potassa 


76 

50 

— 

— 

— 

— 

— 

— 

Nitrate of potassa • 

• ■ • 

— 

— 

38 

— 

40 

41 

23 

44 

ii ii sods • • 

• • • 

— 

94 

— 

— 

45 

39 

118 

156 

n magnesia 

• • • 

— 

52 

— 

— 

— 

— 

— 

— 

Silicate of potassa . . 


— 


— 

44 

— 

— 

— 

— 

Total amount of fixed constituents. 

1367 

2544 2317 

1346 

1820 

2302 

3085 

3307 

Free carbonic acid 

... 

170 

162 

76 

18 

79 

178 

390 

267 

„ nitrogen 

• • • 

79 

120 

159 

L 909 

184 

182 

154 

101 

„ oxygen. . ( . 

• • • 

157 

39 

74 


84 

95 

64 

49 


(1) Ann. Ch. Phys. [3] XXIV, 496. 

(2) Ann. Ch. Pbys. [3] XXIV, 464 complete. Compt. Rend. XXVII, 358 (in abstr.) 


In France. 
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i. 

K. 

L. 

M. 

N. 

O. 

P. 

Q- 

Silicic add . 

• • • 

390 

348 

152 

306 

314 

297 

551 

37 

Alumina 


90 

65 

10 

53 

94 

62 

39 

35 

Scsquioxide of iron 

• 

2139 

2079 

2300 

1990 

2156 

2017 

2331 

1037 

Carbonate of lime 


78 

43 

38 

82 

85 

207 

76 

25 

„ „ magnesia • 


— 

74 

— 

1638 

802 

663 

2660 

208 

Sulphate of lime . 


— 

— 

— 

_ 

— 

— 

— 

302 

„ „ magnesia . 


— 

11 

— 

— 

— 

238 

199 

— 

Chloride of calcium 


— 

27 

— 

166 

72 

255 

615 

7 

„ „ magnesium 

m 

20 

— 

32 

376 

557 

15 

— 

36 

„ „ sodium 

• • • 

69 

— 

21 

— 

— 

— 

— 

— 

Carbonate of soda 


45 

— 

27 

54 

— 

— 

— 


Sulphate of soda . 

• • • 

— 

— 

— 

201 

57 

— 

— 


„ „ potassa 


trace 

23 

27 

— 

899 

786 

535 

— 

Nitrate of potassa 


— 

48 

— 

— 

304 

870 

1229 

— 

„ ,, soda 


— 

— 

'- 

570 

— 

— 

— 

— 

„ „ magnesia 


— 

81 

— 

— 

— 

— 

381 


Total amount of fixed constituents 

2831 

2799 

2607 

5436 

5340:5410 8616 1876 

Free carbonic acid 

• • • 

208 

226 

237 

256 

202 

263 

350 

110 

„ nitrogen 


153 

112 

167 

127 

171 

157 

202 


„ oxygen 

• 

59 

72 

75 

50 

43 

41 

44 



in England. —Clark(l) lias examined the Thames -water near 
Twickenham; Abel and Rowney(2) that of the Artesian well in 
Trafalgar Square,, in London, which comes from a depth of 400 
feet, and is remarkable for its softness (B). In the following table 
we give the quantity of fixed constituents expressed in grains and in 
grammes, the amount of free carbonic acid, expressed in English 
cubic inches and in cubic centimetres, contained respectively in an 
imperial gallon and in 10,000 grammes of water. In the analysis 
of a well-water of Wolverton (C), by Giles(3), and of the river Exe, 
near Exeter, by Thornton J. IIerapath(4) (D) the quantities are 
expressed in grains and referred to 1 gallon (70,000 grains). For 
Smith's statements respecting the Manchester water, we refer to 
II. p. 250. 


(1) Chem. Soc. Qu. J. I, 155. 

(2) Ibid. 97. 

(3) Pharm. J. Trans. VIII, 75. 

(4) Chem. Qaz. 1848, 429. 
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A 

. 

B. 




in 

grains. 

In 

grammes. 

In 

grains. 

In 

grammes. 

C. 

D. 

Spec. grav. . 

1-0003 

— 

1-00009 

— 

1-00067 

— 

Sulphate of magnesia . 

— 

— 

— 

— 

— 

0-160 

„ „ potassa 

0.66794 

009542 

13.6710 

1-95300 

-T- 

— 

„ „ soda . 

200011 

0-28573 

8-7493 

1-24990 

14-324 

0080 

„ „ lime . 

0-45073 

006439 

— 

— 

— 

3040 

Chloride of magnesium 

— 

— 

— 

— 

— 

0-640 

„ „ calcium 

1-75021 

0-25003 

— 

— 

— 

trace 

„ „ sodium 

— 

— 

20-0585 

2-86550 

6-003 

4-240 

Carbonate of lime 

12-75946 

1-82278 

3 2550 

0-46500 

10-960 

0-896 

„ „ magnesia . 

1-02711 

0 14673 

2 2540 

0-32200 

2-319 

0064 

„ „ soda 

— 

— 

18-0488 

2-57840 

6-576 

— 

Nitrate of lime 

— 

— 

— 

— 

_ 

0160 

Phosphoric acid . 

— 

trace 

— 

— 

— 

— 

Phosphate of soda 

— 

— 

0-2910 

0-04160 

— 

— 

„ „ lime 

— 

— 

0-0340 

0-00486 

— 

trace 

„ „ iron 

— 

— 

— 

— 

0-540 

— 

Crcnate of magnesia 

— 

— 

— 

— 

— 

trace 

Crenic acid 

— 

— 

0-1372 

0-01960 

— 


Apocrenic acid . 

— 

— 

0-0987 

001410 

— 

— 

Organic matter . 

3-48019 

0-49717 

0-6720 

0-09600 

2-850 

1-600 

Sesquioxide of iron 

— 

y-a.ee 

— 

— 

— 

— 

Alumina 

— 

trace 

— 

— 

0-260 

— 

Silicic acid 

0-27314 

0-03902 

0-9710 

0-13100 

0-200 

trace 

Loss » • • • 

0-97106 

001158 

1-1644 

0-17404 

— 

— 

Total amount of fixed 







constituents 

22 12995 

3-21285 

69-4050 

9-91500 

44-032 

10-880 

Free carbonic acid 

14-233 
cub. in. 

513-4 

8-423 
cub. in. 

303-9 




in TWorth.Amerira.— Bull(l) has examined the waters remarkable 
for their hardness, of various wells at Hartford, in Connecticut, in 
North America. He found in 10,000 parts by weight of water: 



A. 

B. 

C. 

D. 

E. 

Spec. grav. .... 

1-0008 

1-0004 

1-0001 

10008 

1-0011 

Sulphate of lime . 

0 69 

0-61 

0-30 

0-79 

0-89 

Chloride of magnesium . 

0-41 

0-23 

0-22 

0-81 

0 41 

„ „ calcium 

112 

0-70 

0-39 

— 

1-79 

„ „ sodium 

1-91 

_ 

— 

— 

2-67 

Carbonate of lime 

2-25 

1-31 

0-21 

1-48 

— 

„ „ magnerai . 

Crcnate of magnesia^ . 

019 

0 13 

0-76 

0-44 

1-51 

Carb. of soda, equivalent to crenate 

0-22 

1-09 

1-19 

2-35 

2-67 

Sesquioxide of iron 

Alumina ..... 

o 

pO^ 

j.0-38 

0-14 

j-0-04 

J- trace 

Inline ...... 

— 

— 

— 

0-23 

— 

Silicic acid. 

018 

0-60 

014 

004 

o-io 

Loss ••«••• 

010 

0-46 

— 

0-18 

1-78 

Total amount of fixed constituents i 7-11 

5-51 

3-31 

6-36 

11-82 


In 

England. 


(1) Sill. Am. J. [2] IV, 385, 
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Sea-water. 


Sea-water. —Calamai(l) has made an analysis of the water in the 
laguni at Venice (A. spec. grav. 1*0184) and in the p&rt of Leghorn 
(B. spec. grav. 1*0231). Usiglio(2) has examined the water of the 
Mediterranean taken in the neighbourhood of Cette (at a distance 
of from 3000 to 5000 metres from shore, and at a depth of 1 metre; 
C. spec. grav. 1*0258). In these analyses the composition refers to 
10,000 parts by weight of water. *In Figuier and Mialhc's(3) 
analysis of sea-water, taken at a distance of some leagues from the 
coast of H avre (D), the quantities arc represented in grammes and 
referred to 10 litres. The latter was found to contain traces of sesqui- 
oxide of iron and manganese, of carbonate and phosphate of magnesia. 



A. 

B. 

C. 

D. 

Sesquioxide of iron 




— 


0*13 

trace 

Carbonate of lime 




— 

— 

1*14 

1*32 

Sulphate of liuic 


■ 


6*020 

' 8*940 

13*57 

12*10 

,, „ magnesia . 


• 


27*500 

30*900 

24*77 

24*62 

„ „ potassa 


• 


— 

— 

— 

0*94 

Bromide of magnesium 




— 

— 

— 

0*30 

Chloride of magnesium 




25*910 

30*200 

32*19 

29*05 

Chloride of potassium 




, 8*330 

11*111 

5* 05 

— 

Bromide of sodium 




— 

— 

5*56 

1*03 

Chloride of sodium 




223*459 

261*908 

294*24 

257*04 

Silicate of soda . 





— 

— 

0*17 

Sum total . 

. 

• 

. 

291*219 

343*119 i 376*55 

326*57 


J. Davy(4) has determined the spec. grav. of sea-water, taken in 
June, 1847, at various distances from the coast of Guiana; the first 
line gives the distances from George-Town (at the mouth of the 
Demcrara) expressed in English miles; the second, the correlative 
specific gravity: 

0 i 11 19 27 35 43 51 80 

1*0036 1 0991 1*0210 1*026 1*0249 1*0236 1*0249 1*0258 1*0266 

Jackson(5) has analysed sea-water, collected at various depths 
by Wilkes. A. is sea-water, collected March 4, 1839, at a depth of 
100 fathoms, at 63° 18' south latitude, and 55° west longitude; 


(1) From the Gazzctta Toscana delle Scienze Medico-Fisiche, 1847, 113 in J. Fr. 
Chem. XLV, 235. 

(2) Compt. Rend. XXVII, 429; J. Pr. Chem. XLVI, 106. 

(3) J: Pharm. [3] XIII, 406. 

(4) Edinb. New Phil. Journ. XLIV, 43. 

(5) From the Proceedings of the 9th Annual Meeting of the Americ. Assoc, of Geol. 
and Nat. at Boston, 1847, in Sill. Am. J. [2] V, 41; J. Pr. Chem. XLVI, 110. 
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temperature in this depth = — 1°*1, at the level of the se$ — O n O>; 
spec. grav. 1*026. B. was collected July 29, 1839, at a deprth of 450 
fathoms, at 17° 54' south latitude, and 112° 53' west longitude; tem¬ 
perature at this depth + 6°*9, at the level of the sea 23°*S; spec, 
grav. 1*0275.—The quantities are represented in grains contained in 
a volume of sea-water, equal to that of 1000 grains of distilled water. 

Cl SO a CO, PO s N*##Na MgO CaO Fe 2 0 3 Sum total. 

A. 20-73 1-29 1-29 006 10*12 1-64 0 83 trace 3600 

B. 20-40 2-43 0-68 009 10*76 2-48 1*06 trace 3790 

Respecting Muller's analysis of the North Seawater, see II. p. 251. 

Brines aria Mineral Waters. In Germany and Switzerland.- 

Fehling(l) has examined the brines of the salt-works in Wiirtem- 
berg: A of Friedrichshall, B of Clemenshall, C of Hall, D of Sulz, 
E of Wilhelmshall near Rottenmiinster, E and G (from two bore¬ 
holes) of Wilhelmshall near Schivenningen; Deneke(2) has ana¬ 
lysed the brine of Werl in Westphalia II; this brine contains in 
addition to the constituents enumerated below traces of iodide and 
bromide of magnesium, and alumina; C. Bromcis(3) has made an 
analysis of the water of the great brine-fountain, at Nauheim I; it 
contains traces of organic matter. 

The table gives the composition in 100 parts of water. 



A 

B 

c 

D 

E 

Spec, grav. 

1-2028 

1*2051 

11990 

1*1845 

1*2026 

Chloride of sodium 

25*5625 

25*9021 

25-7180 

23*4733 

25*6251 

„ „ magnesium . 

00059 

trace 

— 

_ 

trace 

Sulphate of lime .... 

0*4374 

, 0*4445 

0*1705 

0*5080 

0*4613 

m », niagnesia 

0*0221 

— 

— 

— 

— 

„ „ soda .... 

— 

0*0197 

0-0289 

— 

0*0051 

Carbonate of lime.... 

0*0100 

0*0195 

00037 

0*0162 

00294 

Total amount of fixed constituents. 

26*0379 

26*3859 

25-9211 

23-9975 

261212 


(1) Cliemisclie Untersncliung der Soolcn, des Stein- und Kochsalzes sotvie der 
Muttcrlaugcn der Wiirtembergischen Salmon, Stuttgart 1847;, Wiirtemberg. natur- 
wissenschaftl. Jaliresliefte IV, 36; J. Pr. Chem. XLV, 276 (in abstr.). For the 
numerous analyses of tbe various kinds of salts, boiler-deposits, &c., we refer to the 
pamphlet.—The mother-liquors of Kreuzuacli, Friedrichshall, Offenau, Hall, Ludwigshall, 
and Kappenau have been examined liy Itieckher (Chemisclie Unters. einiger Sool- 
mutterlaugcn, Marback 1846; Jahrb. Pr. Pharm. XV, 217, 289, 361.—The brine of 
the salt-work at Pyrmont has been analysed by llugi (Arch. Pharm. [2] L, 143; 
J- Pr. Chem. XLII, 464) ; that of Sasscndorf, near Soest, by Muller (Arch. Pharm. [2] 
L, 148; J. Pr. Chem. XLII, 464) ; who has likewise examined that of Salzkotten, and of 
Westernkotten in Westphalia (Arch. Pharm. [2] LI, 40). Deneke has examined the 
brine of Werl, in Westphalia (Ann. Ch. Pharm. LXV, 100.) 

(2) Ann. Ch. Pharm. LXV, 100. 

(3) Jahresbericht der Wetterauischen Gcsellschaft fur 1846—7, 47. 

VOL. II. S 
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Brine* and *" "" 1 2 3 4 5 6 7 ..--- 

mineral 

waters. 

In 

F. 

G. 

H. 

I. 








seriand. Spec, grav. 

1-1987 

1-2004 

1-0567 

1-0213 


Chloride of sodium 

25 1570 

25-2794 

6-5183 

2-3600 


„ „ magnesium . 

— 

— 

0-1345 

0-0339 


„ „ calcium 

0-0134 

0-0276 

0-2527 

01935 


„ „ potassium . 

— 

— 

0-0022 

00524 


Sulphate of lime .... 

0-4652 

0-4553 

0-2030 

0-0052 


Bromide of magnesium . 

— 

— 

— 

0 0010 


Bicarbonate of lime 

— 

— 

— 

0-2133 


„ „ protoxide of iron 

— 

— 

— 

0-0066 


„ „ protox. of manganese 

— 

— 

— 

0 0020 


Carbonate of lime .... 

00290 

0-0278 

01010 

— 


„ „ magnesia . 

— 

— 

0-0155 

— 


„ „ protoxide of iron 

— 


00186 

— 


Silicic acid. 

— 

— 

00355 

0 0021 


Sum of the fixed constituents. 

25-6646 

25-7901 

7-2813 

2-8700 


Free carbonic acid.... 

— 

_ 

0-0672 

00928 



Will(l) has analysed the water of the Joseplds-well (A.), of the 
Wenzel's-well (B.), and of the Leopold? s-vell (C.), at llippoldsau ; 
Liebig(2) examined the bitter water of Friedrichsha.il, near llildburg- 
hausen (D.), which, in addition to the constituents enumerated, 
contains traces of sesquioxide of iron, alumina, silicic acid, and 
ammoniacal salts, not estimable; and(3) the mineral water of Lieben- 
stein , in Saxe-Meiningen (E.), containing also traces of phosphate of 
alumina, arsenite of sesquioxide of iron, ercnic acid, apocrenic acid, 
and organic matter which could not be estimated. Gracger(l) has 
published an analysis of the mineral water of Popperode, near Miihl- 
hausen (F.), which contains traces of chloride of potassium ; Van 
Kerckhoff(o), of the mineral water of Mondorjf, near Luxem¬ 
burg (G), containing traces of manganese, copper, tin, and organic 
matter, 0-000027 per cent of arsenious, and 0-000013 of anti- 
monious acid. Hruschauer(O), of the water of Kostreiniz, in 
Stgria (H .); and Fellenbcrg(7),' of that of Weissenburg, in the 
Canton of Bern (I), which contains traces of lithia and iodine. 

(1) Ann. Ch. Pharm. LXI, 181. 

(2) Ann. Ch. Pharm. LXIII, 127; J. Pr. Chcm. XLII, 463; J. Pharin. [3] 
XIII, 65. 

(3) Ann. Ch. Pharin. LXIII, 221; J. Pr. Chcin. XLII, 462; J. Pharm. [3] 
XIII, 49. 

(4) Arch. Pharm. [2] XL1X, 1 ; J. Pr. Chem. XLII, 466. 

(5) J. Pr. Chem. XLIII, 350. 

(6) Ann. Ch. Pharm. LXIII, 229; J. Pr. Chem. XLII, 466; J. Pharm. [3] 
XIII, 49. 

(7) J. Pharm. [3] XI, 259; J. Pr. Chem. XLII, 467. 
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The following tabic gives the quantities contained in 1000 parts B r ine» and 

...... ^ 1 mineral 

by weight of water. waters. 



A. 

B. 

c. 

D. 

E. 

Spec. grav. . 



1-00385 

1-00359 

1-00371 

1-0223 

1-0025 

Sulphate of soda . 



12-4776 

9-8039 

5-9411 

60-560 

2-2056 

„ „ potassa 



0-5114 

0-2205 

0-2440 

1-982 

0 2757 

„ magnesia 



2-3801 

1-8273 

3-6423 

51-502 

— 

„ lime . 



0-8463 

0-8335 

0-2203 

13-465 

0-2650 

Chloride of magnesium 



0-7957 

0-7498 

0-4421 

39 390 

1-2814 

„ „ sodium 


. 

— 

— 

— 

79-560 

2-7680 

Carbonate of lime . 



U-1835 

0-5400 

13-3300 

0147 

5-5196 

„ ,, magnesia 



0-2416 

0-2500 

1-4312 

5-198 

1-4161 

„ „ protoxide of iron 


0-4037 

0-2650 

00250 


0-7761 

Bromide of magnesium 

. 


— 

— 

— 

1-140 

— 

Alumina 

. . 


00953 

0-0840 

0-0822 

trace 

— 

Silicic acid . 

• 


0-5180 

0-4340 

0-6790 

trace 

0-0909 

Total amount of fixed constituents 


29-4532 

24-0140 

26-6372 

252-944 

14-5984 

Free carbonic acid . 

• 


28-8095 

25-6037 

29-8420 ! 4-020 

23-4292 



F. j G. 

II. 

I. 


Spec, grav. 

1 (10307 

1-01131 

1-00858 

_ 


Sulphate of soda .... 

_ 

— 

0075 

0-375 


„ „ potassa 


— 

0-234 

0179 


„ „ magnesia 

— 

— 

— 

3-463 


if a lime .... 

8-466 

16415 

— 

10-488 


„ „ strolltia 

— 

— 

— 

0-142 


Chloride of calcium 

— 

31-660 

— 

— 


„ „ magnesium . 

— 

4-240 

— 

— 


„ „ sodium 

15-900 

87-212 

3126 

0069 


,i „ potassium . 

— 

2-059 

— 

— 


Carbonate of lime 

0-811 

0-855 

1-369 

0-524 


„ „ magnesia . 

1-950 

0064 

3-092 

0-398 


„ protoxide of iron 

— 

0-225 

0-225 



„ soda .... 



61013 

— 


Bromide of magnesium . 

— 

0-989 

-- 

— 


Iodide of magnesium 

— 

0001 

— 

— 


1'hosphate of lime . 

— 

— 

— 

0-092 


Basic phosphate of alumina . 

_ 

— 

0163 

— 


Silicate of soda 

— 

• - 

— 

0-140 


Silicic acid .. 

trace 

0-072 

0-335 

0-209 


Sesquioxidc of iron 

— 

;— 

— 

0018 


Total amount of fixed constituents 

27-127 

143-796 

69 632 

16097 


Free carbonic acid . 

_ 

0-806 

35-801 

_ 


Nitrogen .... 

— 

9-228 

— 

— 



In 

Germany 
and Switz¬ 
erland. 


In the following table wc unite the analyses by Witting(l) of the 


s X 


(1) Arch. Fbarm. [2] L, 31. 











260 


ANALYTICAL CHEMISTRY. 


Brine* and 
mineral 
water*. 
In 

Germany 
and Switz¬ 
erland. 


waters of tlie Friedrich-WUhelms-, the Seraphinen-, (A.), and the 
Anna-well (B.) at Levern , in the Prussian Regierungsbezirk Minden, in 
each of which the presence of traces of iodine and bromine was 
proved; the analysis of the sulphur-water at Lippspringe (C.), by the 
same author (1); this water contains, moreover, traces of iodine, 
potassa, and alumina; the analysis of the mineral water of Kochel 
in the Bavarian Highland (D.), by Pettenkofer(2); and the analysis 
by Lade(3) of the Kochbrunnen, at Wiesbaden (E.), in which traces 
of ammonia, of lithia, of manganese, of alumina, of phosphoric 
acid, and of organic matter were found. 

In these various analyses it is stated how many grains of fixed 
constituents, and how many cubic inches of cai*bonic acid, &c., 
are contained in 16 ounces = 7G80 grains of mineral water. 



A. 

B. 

C. 

D. 

E. 

Spec, grav. 

— 

_ 

_ 

1-001 

1-0062 

Sulphate of lime .... 

4-41 

3-25 

13-28 

— 

0-7219 

„ „ soda .... 

219 

2-25 

— 

2-688 

— 

„ „ magnesia 

0 53 

1-25 

1-30 

— 

— 

Bicarbonate of soda 

. 

— 

— 

8-456 

— 

Carbonate of soda 

— 

— 

0-44 

— 

. - 

„ „ lime .... 

441 

5-25 

1-43 

0-168 

3-2141 

„ „ magnesia . 

— 

— 

0-36 

trace 

0-0507 

„ „ protoxide of iron 

110 

0-28 

— 

— 

0-0668 

Chloride of potassium . 

— 

_ 

... 

trace 

1-3816 

„ „ sodium 

— 

— 

006 

0050 

53-2209 

„ „ calcium 

0-66 

0-75 

0-46 

— 

3-6088 

„ „ magnesium . 

0-26 

0-50 

014 

— 

1-2096 

Bromide of magnesium . 

— 

— 

— 

— 

0-1290 

Phosph. of protoxide of iron . 

— 

— 

— 

| 0-560 

— 

„ „ „ „ manganese 

Silicic acid. 

trace 

trace 

trace 

trace 

0-4785 

Organic matter , . . . 

— 

— 

trace 

0-853 

— 

Total amount of fixed constituents . 

13-56 

13-53 

17-47 

12-775 

640819 

Free carbonic acid 

5-25 

7-50 

1-120 

5-183 

1000 

Atmospheric air . 

}025 

012 

1-00 

1-060 

— 

— 

Nitrogen. 

Hydrosulphuric acid 

0-50 

trace 

2015 

trace 



The water of the Kochbrunnen, at Wiesbaden (A.), has been 
examined also by Piguier and Mialhe(4), who have analysed, 
moreover, the water of the wells in the Kblnischer Hof (B.) and in 


(1) Arch. Pbarm. [2] LI, 280. 

(2) Repert. Pharm. [2] XLVII, 375 ; Arch. Pharm. [2] LV, 180. 

(3) Ann. Ch. Pharin. LXV1, 170, 

(4) J. Pharin. [3] XIII, 401; J. China. Med. [3] IV, 635. 
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the Adler (C.) in the same town, that of the wells No. 2 (D.) and 
No. 5 (E.) at Nauheim; that of the Elizabeth-well (F.), and of the 
Imperial-well (G.) at Homburg, that of the well No. 6 a (H.) and 
No. 6 b (I.) at Soden; both the latter contain, moreover, traces of 
alumina. The following tabic gives the quantities of fixed consti¬ 
tuents expressed in grammes contained in 1 litre of water.* 



A. 

B. 

C. 

D. 

E. 

Chloride of sodium 



7-332 

6 791 

7-316 

23046 

27-333 

,, „ magnesium . 



0-246 

0-280 

0-254 

3-760 

2-653 

„ „ potassium . 



0-038 

0101 

0-043 

1-005 

— 

Suljjhate of lime . 



0085 

0-136 

0-098 

0-627 

0-047 

Carbonate of lime 



0180 

0-150 

0-450 

1-095 

1-280 

„ „ magnesia . 



0-008 

trace 

trace 

— 

— 

„ „ protoxide of iron 


0009 

001Q 

0015 

0121 | 

0-016 

Bromide of magnesium 

• 


0019 

0016 

0008 

0-090 l 

0-100 

Silicate of soda 

• 


0-183 

trace 

0041 

0-039 i 

0-005 

Total amount of fixed constituents . 

8-100 

7-487 

8-225 

29-783 i 

31-434 



F. 

G. i 11. 

I. 


Chloride of sodium 

„ „ magnesium . 

„ „ potassium . 

Sulphate of lime .... 

Carbonate of lime 
„ „ magnesia 

„ „ protoxide of iron 

Silicate of soda .... 

Total amount of fixed constituents . 

10-649 

1-187 

0-030 

0027 

0-940 

0-360 

0-043 

0-0G4 

16-P21 : 14 327 
1-302 0-311 

0-027 ; 0-207 

0 018 | 0-094 

1-027 ! 0-540 

trace 1 2 3 4 0-108 

0097 1 0-045 
0-031 I 0061 

10-898 

0-284 

0-229 

0-082 

0-979 

0098 

0 037 
0064 


13-300 

18-523 15-691 

12-671 



in France. —Figuicr and Mialhe compare the above German with 
French mineral waters, of which they have examined that of Nieder- 
bronn in Alsace (A., which contains also traces of manganese), that 
of the Source de la Place (B.) and of the Source de I’Interieur de 
Vetablissement (C.) of Bourbonne, and that of Balaruc (D.). They 
point out that the German mineral waters may be imitated by appro¬ 
priately mixing sea-water and ordinary water with the French waters, 
first enumerated. The same chemists have examined(l), moreover, 
the mineral water of Rieumajou, near Salvetat, in the Dep. de l’H6- 
rault (E.); Lcgrip(2) has analysed the water of Doulaux in the Dep. 
of the Creuse (F.); Girardin(3) the water of the well of St. Paul(G.), 
and of la Marequerie (H.) at Rouen; E. Marchand(4) has investigated 

(1) J. Pharra. [3] XI, 338; J. Pr. Chem. XLII, 465. 

(2) J. Chim. Mod. [3] IV, 83. 

(3) J. Chim. Mod. [3] IV, 643; J. Pharm. [3] XV, 113. 

(4) J. Chim. Med. [3] IV, 693. 


Brlnea and 
mineral 
waters. 

In 

Germany 
and Switz¬ 
erland. 
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Mineral 

waters. 

In France. 


the water of Valmont (I.), which contains, in addition to the ingre¬ 
dients enumerated, 0*00087 of a green resin, insoluble in water, 
difficultly soluble in ether and more soluble in alcohol, and very 
minute traces of copper. The following table gives the quantities 
of the solid constituents expressed in grammes, and of the gases 
expressed in cubic centimetres, contained in 1 litre of water. 



A. 

B. 

c. 

D. 

E. 

Chloride of sodium 


3070 

5-783 

5-771 

G-802 

0-007 

„ „ magnesium . 


0-288 

0-392 

0-381 

1-074 

— 

„ „ potassium . 


0-260 

— 

— 

— 

— 

„ „ calcium 


0 825 

— 

— 

— 

-* 

Bromide of sodium 


0010 

0-065 

0 064 

0003 

— 

„ „ magnesium . 


— 

— 

— 

0-032 

— 

Sulphate of lime . 


0090 

0-899 

0-879 

0-803 

— 

fj ff potassa ■ 


— 

0149 

0129 

0-053 

— 

„ „ soda . 


— 

— 

— 

— 

0029 

Carbonate of soda 

• • 

_ 

_ 

__ 

_ 

0-214 

„ „ lime 

• • 

0120 

0108 

0098 

0-270 

0-770 

,, „ magnesia . 


— 

— 

— 

0030 

0060 

„ ff protoxide of iron 

0-091 

— 

— 

— 

— 

Silicic acid . 

. . 


— 

— 

— 

0-071 

Scsquioxide of iron 

. 

— 

— 

— 

trace 

0031 

Alumina 

• 

trace 

0030 

0-029 

— 

trace 

Silicate of soda 

. 

trace 

0120 

0120 

0013 

— 

Organic matter and loss 

• 

— 


_ 

— 

0-048 

Total amount of fixed constituents . 

4-784 

7-546 

7 471 

9-080 

1-230 

Free carbonic acid 

• -1 

— 

— 

. — 

— 

739 





F. 

G. 

II. 

I. 


Chloride of sodium 



0-0350 

_ 

_ 

007297 


„ „ magnesium . 



— 

0028 

0041 

trace 


„ „ potassium 



_ 

— 

— 

000949 


„ „ calcium 



— 

0-046 

0-087 

000454 


Nitrate of lime 



— 

— 

— 

000382 


Sulphate of lime 



— 

0-008 

0-012 

0-01075 


„ „ potassa 



— 

— 

— 

0-00465 


„ „ magnesia 



— 

0006 

0008 

— 


„ „ protoxide of iron 

„ „ alumina 


• 

— 

trace 

trace 

0-001 

— 


Carbonate of ammonia . 



—— 

_ 

_ 

0-00227 


„ „ lime 



0-0100 

0068 

0-079 

0-28865 


„ „ magnesia • 



— 


0011 

004514 


„ „ protoxide of iron 

Crenate of protoxide of iron . 
Silicic acid .... 


0-0750 

0-0210 

j-0 069 
0-002 

0-094 

0-003 

000558 

001260 


Alumina 

• 


00074 

_ 



Organic matter and loss 

• 


0-0040 

0-005 

0-007 

— 


Total amount of fixed constituents 


0-1524 

0-232 

0-343 

0.46133 


Free carbonic acid 

• 

• 

340 

— 

— 

766 










RAIN-, WELL-, RIVER-, SEA-, AND MINERAL WATERS. 263 

Hcnry(l) has examined the mineral water of Cassejoula in the 
Dep. des Aveyron (A,) containing traces of potassa and manganese, 
and, in the deposit, of arsenic; the water(2) of the Source Grande 
Grille (B.), of the Source nouvellc (C.), of the Source Pre-Sale (D), 
and of the Nouvelle-Source Celcstins (E.), at Vichy , of the Source 
du Puit (F.), of the Source de Fllopital (G.), of the Source des 
Dames (H.), of the Source de PAbbatoir (I.) at Cusset, of the first 
(K.) and of the second (L.) well at Hauterive. All these waters 
contain traces of strontia, of lithia, of iodine, of bromine, of organic 
matter, and perhaps of phosphates aiffi nitrates. The table gives the 
amount of fixed constituents, expressed in grammes, and of gases 
expressed in litres, contained in 1 litre of water. 



A. 

B. 

C. 

D. 

E. 

F. 

Bicarbonate of soda . . ' . 

_ 

4-900 

4-840 

4-700 

4137 

4-620 

>, „ lime 

J-0-030 

0107 

0-094 

0-445 

0-277 

0-380 

„ „ magnesia 

0-065 

0 057 

0-408 

0-210 

0 220 

„ „ protoxide of iron 

10-080 

— 

— 

— 

— 

— 

Crenale of protoxide of iron . 

— 

— 

— 

— 

— 

Sulphate of soda .... 

— 

0-469 

0-410 

0-241 

0-170 

0-400 

n »j potassa t • . 

_ 

0020 

0004 

0020 

0-020 

0020 

.. ,, lime .... 

} M » 

— 

— 

— 

— 

— 

Silicate of alumina 

0-230 

0-233 

0-070 

undeter. 

0-080 

Iron and manganese 

— 

0-001 

0001 

0-001 

0-001 

0-001 

Silicate of soda .... 

— 

0-400 

0-340 

0-276 

0120 

0030 

Chloride of sodium 

0060 

0-538 

0-500 

0-295 

0-358 

0-380 

Chloride of potassium . 

— 

0001 

0003 

0-004 

0 022 

0020 

Total amount of fixed constituents . 

0-250 

6-731 

6-482 

6-860 

5-315 

6-101 

Free carbonic acid 

007 

0-231 

0-272 

0-310 

0-501 

1-040 



G. 

II. 

I. 

K. 

L. 


Bicarbonate of soda 
„ „ lime 

„ „ magnesia 

Sulphate of soda . 

„ „ potassa 

Silicate of alumina 

1 rou and manganese 

Silicate of soda 

Chloride of sodium 

„ „ potassium . 

! - ! 

5-150 
0-661 
0-330 
0-502 
0010 . 
0-120 
0120 
0-120 
0460 
0020 

4100 
0-200 
0 039 
0-440 
0005 

o-ooi 

0030 

0-400 

0-015 

2-353 

0-158 

0-405 

1034 

0-020 

}o-oco 

0-130 

0-354 

0011 

5-240 

}0-140 

0-320 

trace 

0-050 

0050 

0*410 

0001 

5-203 

0120 

0-275 

trace 

0-060 

0-060 

0-482 

0010 


Total amount of fixed constituents . 
Free carbonic acid 

7-253 

0-280 

5-230 

0-480 

4-165 

0640 

6170 

0-511 

6150 

0-502 



mineral 

water*. 

Ill Frauce. 


(1) J. Pharm. [3] XII, 241; J. Pr. Chem. XLU, 462. 

(2) J. Pharm. [3] XIII, 5. 
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Mineral 

waters. 

In 

France. 


Boullay and Henry(l) have discussed the question, in what state 
the sulphur is present in the sulphur-waters of Barzun and Barege, 
in the Pyrenees ; they arrive at the conclusion, that the water origi¬ 
nally contains a monosulphide (sulphide of sodium ); that the waters, 
when coming forth, contain sulphide of sodium and variable quan¬ 
tities of hydrosulphuric acid, they consider to be caused by air-cur¬ 
rents prevailing in the interior of the earth ; but they deny positively 
that hydrosulphate of sulphide of potassium is present as a definite 
chemical compound. 

in Italy and Belgium.— The ^ater of the Mofetta-di S. Qmrico(A.), 
in Tuscany, has been examined by Orosi(2) \ that of Pre-Saint- 
Didier, near Courmayeur, in Piedmont, has been investigated by 
Abbene(3), who examined that of the upper (B.) and that of the 
lower (C.) well; both contain traces of bromine and iodine. La¬ 
in innc(4) has examined the water of Tongern (D.) in Belgium. 
The table gives the quantities contained in 1000 parts of water. 



A. 

B. 

C. 

D. 

Spec. grav. . 


_ 

1.00072 

1-00123 

_ 

Chloride of potassium . 


0-0320 

— 

— 

— 

„ „ sodium 


0-0188 

0-036 

0050 

0-0090 

„ „ magnesium 

„ „ calcium 


0-0377 

j-0-046 

0-060 

— 

Carbonate of soda 


— 

— 

— 

00194 

„ ,, lime 


1-1367 

0197 

0-310 

01080 

„ „ magnesia . 


0-2428 

0049 

0077 

00274 

,, „ protoxide of iron 

0-0741 

— 

— 

— 

„ „ protox. of manganese . 

0-0447 

— 

— 

— 

Sulphate of potassa 


0-0150 

trace 

trace 

0-0192 

ft tt soda • • 


0-2100 

0134 

0-270 

_ 

„ „ lime . 


— 

0040 

0060 

— 

Phosphate of soda 

. . 

— 

_ 


0-0010 

Alumina 

• • 

00049 

trace 

trace 

00020 

Sesquioxide of iron 

■ • 

— 

0-006 

0-010 

00060 

Sesquioxide of manganese 


— 

0-002 

0-003 

— 

Silicic acid . 


00697 

0-016 

0-020 

— 

Crenic acid . 


— 

— 

— 

0-0040 

Organic substances 

. 

00501 

0034 

0040 

0-0140 

Total amount of fixed constituents . 

1-9365 

0-560 

0-900 

0-2100 

Free carbonic acid 

. . 

3-2940 

— 

_ 

— 


(1) J. Pbarm. [3] XI, 177. 

(21 From the Gaz. Toscana, 1847, 99 in Fliarm. Centr. 1847, 413; J. Pr. Chem. 
XLII, 468. 

(3) J. Pharm. [3] XII. 412. 

(4) J. Pharm. [3] XIII, 354; J. Chim. Med. [3] IV, 461. 
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in Great Britain. —Merck and Galloway(l) have analysed the 
mineral water of Bath (King’s-bath) (H.); Th. J. Herapath(2) that i n Great 
of Beacon-Hill , near Bath (B.); Abel and Rowney(3) several Brit “ ,n - 
mineral waters of Cheltenham; namely, the Cambray-water (C.), 
the saline PittviUe-water (D.), the sulphur-water No. 1. Royal 
Old Wells (E.), and the saline-water No. 4. Royal Old Wells (F.). 

The various Cheltenham-waters contained traces of hydrosulphuric 
acid. Ure(4) has examined the mineral water of Tenbury, in 
Worcestershire (G.). The table gives the quantity of fixed constitu¬ 
ents, expressed in grains, and of gases, expressed in English cubic 
inches, contained in an imperial gallon (the volume of 70,000 grains 
of water): 



A. 

B. 

n 

D. 

E. 

D 

G. 

Spec. grav. 

_ 

_ 

10010 

1-0076 

1-0004 

1-0079 

1-0208 

Chloride of potassium . 

— 

— 

5-0491 

— 

— 

— 

— 

„ „ calcium 

— 


— 

— 

9-2575 

— 

425-6 

„ „ magnesium 

14-581 


— 

— 

52-6197 

80003 

51-3 

„ „ sodium 

12-642 

4-000 

1-2138 

481-1933 

229-7876 590-3310 

1301-4 

Bromide of calcium 

— 

— 

— 

-- 

2-0272 

— 

— 

„ „ sodium 

— 

— 

— 

3-2928 

— 

— 

16-2 

Iodide of sodium . 

— 

— 

— 

trace 

— 

.- 

— 

Bromide of magnesium 

— 

— 

— 


— 

3-0632 

— 

Iodide of magnesium . 

— 

— 

— 

— 

— 

0-4361 

— 

Sulphate of soda . 

19-229 , \ n.oon 

— 

112-8666 

2340562 

94-9410 

— 

f« ,t magnesia . 

— 

J ~ 

— 

— 

— 

— 

— 

„ „ lime . 

80 052 

4-480 

— 

— 

— 

— 

60 

tt tt potassa • 

4-641 

— 

0-4781 

2-9512 

trace 

trace 

— 

Phosphate of lime 

— 

_ 

05579 

trace 

trace 

trace 

— 

I’h. of sesquiox. of iron 

— 

— 

— 

— 

0-1834 

— 

— 

Carh. of lime 

8-820 

11-200 

25 1209 

7-7021 

22-0808 

170611 

— 

„ „ magnesia 

0-329 

trace 

4-3624 

11-3897 

1-9719 

6-8026 

— 

„ „ protox. of iron 

1-071 

0-012 

2-8938 

— 

0-5999 

trace 

1-5 

»» *> potassa • ■ 

— 

0-010 

— 

— 

— 

— 

— 

it t) soda ■ • 

— 

— 

4-1867 

20-1481 

— 

— 

— 

Org. extractive matter. 

_ 


0-0098 

3-4993 

00231 

18-0530 

—— 

Crenate of magnesia 

— 

0-080 

— 

— 

— 

— 


Apocrcnatc of magnesia 

— 

0-040 

— 

— 

— 

— 


Crenic acid 

— 

— 

0-2429 

0-3591 

16-8245 

03332 

— 

Apocrenic acid 

— 

— 

0-1470 

— 

— 

— 

— 

Silicic acid . . 

2-982 

trace 

0-6678 

2-7755 

1-0129 

2-7468 

— 

Nitrates 


trace 

— 

— 

— 

— 

— 

Losa .... 

— 

— 

0-3598 

—05719 

1-8004 

00091 

— 

Total amount of fixed 








constituents 

144-098 

21-262 

45-2900 i645-6058 

572-2451 

741-7774 

1802-0 

Free carbonic acid 

— 

— 

19-919 

16-254 

32-705 

25-294 



(1) Phil. Mag. [3] XXXI, 56; Chem. Soe. Mem. Ill, 262 j Ann. Ch. Pharai. LXIII, 
318; J. Pr. Chem. XLII, 467. 

(2) Chem. Gaz. 1848, 430. 

(3) Chem. Soc. Qu. J. I, 193; Ann. Ch. Pharm. LXIX, 246. 

(4) Pharm. J. Trans. VIII, 128. 










266 


ANALYTICAL CHEMISTRY. 


Mineral 

water*. 

In 

Iceland. 


in Iceland. —Damour(l) has examined various siliceous spring, 
waters of Iceland, namely that of the great Geysir (A.) (spec. grav. 
l’OOl, odour of hydrosulphuric acid), that of the spring Badstofa 
(Reykir) (B.), that of the spring south of the Hvergarden (Rcykir) 
(C.), that of the spring Store-Hver, in the middle of the Hver¬ 
garden (D.), and of the spring of Laugames, near Reykjavik (E.). 
1000 parts of water contain : 



A. 

13. 

C. 

J). 

E. 

Sulpliate of potassa 



0-0180 

00229 

— 

— 

— 

ft tt soda ■ * 



01343 

00103 

— 

— 

00221 

„ „ magnesia 



00091 

— 

— 

— 

— 

„ „ lime . 



— 

0-0400 

— 

— 

— 

Chloride of sodium 



0-2638 

0-2873 

— 

— 

0-0547 

Chlorine 



— 

— 

0-1732 

undeter. 

— 

Soda .... 



0-1227 

0-0711 

0-3188 

0-3072 

00508 

Potassa 



— 

— 

— 

0 0150 

— 

Silicic acid . 



0-5190 

0-2630 

0-3240 

0-3160 

0-1350 

Sulphur 



0-0036 

0-0061 

0-0091 

00030 

00019 

Sulphuric acid 



— 

— 

undeter. 

uudeter. 

— 

Carbonic acid 



0-1520 

undeter. 

uudeter. 

undeter. 

uudeter. 


In the East Indies and south America.— Muldcr(2) has examined 
the mineral water (A.) of Assinan, in the Dutch possessions in the 
East Indies; Lewy(3) the water (B.) of a thermal spring (tem¬ 
perature 69 0, 1) in the Paramo de Ruiz, in New Granada (South 
America) which contains free sulphuric and hydrochloric acids 
(spec. grav. 1*0073). 1000 parts of the water contain : 



A. j 

B. 

Chloride of calcium 

1-0129 1 

_ 

„ „ magnesium 

0-5713 j 

— 

„ „ sodium 

16-3340 

0-91 

Iodide of magnesium 

0-0775 ! 

— 

Sulphate of magnesia 

— ! 

0-91 

„ „ lime . 

- 1 

0-3-1 

„ ,, alumina 

- ! 

1-66 

„ „ sesrpiioxide of iron 

- j 

1-02 

Silicic acid 

0-0267 j 

018 

Sulphuric add 

- 1 

2-55 

Hydrochloric acid . 

I 

0-33 


(1) Ann. Ch. Phyg. [3] XIX, 470. 

(2) Scheik. Onderz. IV, 524. 

(3) Compt. Rend. XXIV, 449. Additional remarks of Roussingault on volcanic 
waters, containing free sulphuric acid, Compt. Rend, XXIV, 397; Ann. Ch. Pliys. 
[3] XX, 109; J. Phnrm. [3] XI, 487 (in abstr.); J. Pr. Cheni. XL,. 438; Ann. Ch. 
Pharm. LX1V, 292; Pogg. Ann. LXXI, 444. 
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Deposits of Springs- ochres. —The following investigations of Dep 0 ° f ,i • 
deposits of springs (ochres) have been made during 1847 and 1848; of 
the deposit of the well at Driburg (A.) by Ludwig(l); of the deposits ° chres * 
of the bath (B.) and of the well (C.) at Alexisbad, in the Hartz, by 
ltammelsbcrg(2); of the deposit of the large brine-fountain at Nau¬ 
heim (D.) by Ewald(3); of the deposit of the well of M. Rueffi, near 
Foix (E.), of the well of the Madelaine de Flourens (F.), and of 
another well (G.) near Toulouse , by Filhol(4). The deposits analysed 
by Filhol had been dried at 100°. 



A. 

B. 

n 

D. 

E. 

F. 

G. 

Sesquioxide of iron . 

57-303 

65-30 

53-88 

49-86 

40-570 

50-421. 

53100 

Sesquiox. of manganese 

— 

0-76 

6-95 

0-?0 

trace 

— 

— 

Lime .... 

6 083 

015 

0-40 

— 

— 

— 

— 

Magnesia . 

— 

004 

012 

— 

— 

— 

— 

Protoxide of iron 

— 

— 

1-68 

— 

— 

— 

— 

Carbonate of lime 


— 

— 

20-81 

2-108 

2-359 

4-503 

„ „ magnesia . 


— 

— 

— 

1-060 

0-825 

0-675 

Chloride of sodium and 








other soluble salts . 

— 

— 

— 

2 59 

— 

— 

— 

Alumina 

— 

— 

— 

— 

— 

3-970 

2-910 

Sulphuric acid 

0-543 

— 

— 

— 

— 

— 

— 

Soluble silicic acid 

— 

0-43 

6-91 

2-81 

5000 

2000 

4-200 

Arsenic 

— 

0-958 

0025 

— 

0-050 

0-032 

0-058 

Arsenioux acid 

0063 

— 

_ 

— 

— 

— 

— 

Copper 

Tin .... 

— 

0-017 

0-003 

j- 0-001 

— 

trace 

— 

— 

Water 

Organic substances 

23-333 

0-542 

126-33 

23-93 

23-53 

18-000 

16-800 

20027 

15-189 

19-508 

12-327 

Sand .... 

5-388 

6-02 

6-71 

— 

16-412 

3-970 

2-719 

Carbonic acid 

Loss .... 

j G-145 

— 

1-36 

— 



_ 


100000 

100-008 

101-966 

100-00 

100000 

100-100 

100-000 


The deposit which is formed in the tubes through which the 
water is conducted from Arcueil to Paris contains, according to 
Boutron-Charlard and Hcnry(5), 9(H) per cent of carbonate 
of lime, 6*0 of carbonate of magnesia, 2'2 of sulphate of lime, and 
1'8 of silicic acid, sesquioxide of iron and organic matter. 


(1) Arch. Pharm. [2] LI, 145. 

(2) Pogg. Ann. LXXII, 571. 

(3) Jahrcshericht der Wctterauischen Gcsellschaft fur 1846-r-7. 77. 

(4) J. Pharm. [3] XIII, 1$. 

(5) J. pharm. [3] XIV, 173. 
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Arsenic, Copper, &c. in Mineral Waters, —In 1847 and 1848, nu¬ 
merous statements have been made respecting the presence of many 
oxides of the heavy metals in various mineral waters, which previously 
had been overlooked. The insignificant remarks of Paracelsus’, of 
Thurneysscr’s and several other alchemists of the 16th century, 
regarding the presence of arsenic, antimony, vitriol, &c., in mine¬ 
ral waters, being left out of consideration, until of late, very few 
definite facts had been established in this respect. In 1823, 
•Ficinus(l) asserted that he had found protoxide of copper in all 
the wells of Teplits, and in the same year Schweigger(2) conjec¬ 
tured that the Karlsbad water might contain nickel. Blcy(3) 
determined, in 1828, the quantity of copper contained in the water 
of the Erna-icdl , in the Selke-valley, near the Hartz; he. found 
in 16oz. O'O tOfi grafts. Berzelius(l) found 00133 of sulphate 
of protoxide of zinc in 1000 parts of the mineral water of Ronntby, 
which he examined jointly with Trollc-Waclitmeistcr, in 1827; 
and in 1839(5) traces of binoxide of tin and protoxide of copper 
in the SaidschiitZ water. In 1840, Schafhautl(6) pointed out 
the presence of arsenic in iron-ores, which had been deposited 
from water, and the frequent occurrence of this metal and of anti¬ 
mony and tin in iron. Tripier(7) stated, in 1810, that 1 litre of 
the mineral water of Hammarn Mes Kutin, near Constantine, con¬ 
tains 0'0005 grin, of arsenic, an assertion which was doubted at 
that time, inasmuch as the presence of arsenic had not been men¬ 
tioned in the former analysis of this water by Henry and Chevallicr; 
these two chemists, however, confirmed, in 1843, the statement of 
Tripier respecting the presence of arsenic in that watcr(8). In 
1845, Bauer(9) found teroxide of antimony in a mineral water, from 
the neighbourhood of Schupfheim , in the canton of Lucerne; accord¬ 
ing to his experiments, 349 ounces of water contained 1’507 grains. 


(1) From Froriep’s Notizen VI, 194 in Berzelius' Jahresber. IV, 132. 

(2) From Sehwcigger’s Neues Journal fur Ch. u. Ph. N. R. IX, 388 in Berzelius’ 
Jahresber. IV. 133. 

(3) TrommsdorfFs Neues Journal der Pharm. XVIII, 2. 

(4) From Abhandl. der Schwcd. Akad. fiir 1827, in Berzelius’ Jahresber. VIII, 237. 

(5) Compt. Rend. IX, 164 ; Ann. Cb. Pharm. XXXI, 240. 

(6) Phil. Mag [3] XVII, 570; J. Pr. Chem. XXI, 129. 

(7) J. Chim. Mod. [2] VI, 278; Arch. Pharm. [2] XXVI, 327. 

(8) J. Chim. Med. [3] 1, 413. 

(9) Jahrb. Pr. Pharm. X, 3. 
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As far back as 1844, Walchncr(l) showed that small quantities 
of copper and arsenic are contained in every iron-ore, and that these ,n w ™ t , ” ral 
metals occur together with iron in arable soil, in clay, and in marl. He 
found copper and arsenic in the meteoric iron of Pallas(2), in the 
Mexican meteoric iron of Yuankuitlan, near Oaxaga , in specimens 
from Tenessee, and from North America. The same metals were 
found in the deposits (ochres) of the chalybeate wells of Griesbach, 
Rippoldsau, Rothenfels , and Steinach in the Schwarzwald, of 
Lamscheid near the Hunsrucken, of the Brohl-valley, of Cannstadt, 
of Ems, of Schivalbach, of Wiesbaden , and of Pyrmont; in the 
deposit of the Wiesbaden-water, moreover, antimony was detected. 

With reference to German mineral waters, the presence of arsenic 
in the water at TPicsbaden was first pointed out by Figuier(3); he 
determined the quantity of arsenic present in 200grms. of ochre 
(the residue, insoluble in boiling water, obtained on evaporation of 
359 litres of mineral water), which was found to be 0124 grm.; 
he is of opinion that it is present in the water, in the form of arse- 
nite of soda.—Will(4) found arsenic, copper, lead, tin and antimony 
both in the ochre spontaneously deposited and in the residue 
obtained on evaporation, from the wells of Rippoldsau; provided 
the ratio of protoxide of iron and the oxides of the metals just 
enumerated be the same in the water as in the sediment, 10,000 parts 
of water contain : 


Sesquioxide of iron 


Josepli’s-well. 

. 0-2784 

Wenzel’s-well.. 
0.1835 

Leopold’s-w 

0-431 

Arsenious acid 


. 00060 

00040 

0-0090 

Protoxide of tin 


. 000025 

0-00017 

0-00038 

Teroxide of antimony . 


. 000016 

0-00010 

0-00024 

Protoxide of lead 


. 000025 

0-00016 

0-00037 

Protoxide of copper 


. 000104 

0*00069 

0-00156 


In the deposits of various Wiesbaden-wells he found for 100 parts 
of se&quioxide of iron from 1*98 to 2'94 parts of another metal, 

(1) Aratliclicr Bericht iiber die 22. Versammlung deutscher Naturforscher u. Aerzte 
in Bremen, 58; Compt. Rend. XXIII, 612 ; Ann. Ch. Pharrn. LX1, 109; J. Pr. Cliem. 
XL, 109. 

(2) Monlieim found, in 1816, arsenic in the alleged meteoric iron of Aachen, and his 
statement was confirmed by Stromeyer ; the latter chemist detected the same element 
in a mass of iron, which was found near Magdeburg, and believed to be meteoric; 
Rummler stated, in 1840, that the olivine, which occurs in Pallas’ meteoric iron, and 
in that of Atacama, contains arsenious acid, a statement which is corroborated by 
Berzelius (Jahrcsber. 1840) with reference to the olivine of the former origin. 

(3) Compt. Rend. XXIII, 634. 

(4) Ann. Ch. Pharm. LXI, 192. 





270 


ANALYTICAL CHEMISTRY. 


copper &’c w hich, when assumed to consist entirely of arsenic, corresponds to 
in minerai from 3*0 to 3-9 parts of arsenious acid: also in the 'ochres of the 
Soden- and Homburg-wells he found arsenic and tin.—Keller(l) 
examined several deposits, under Buchner’s jun. direction; in the 
ochre of the Ragoczy- and Pandur-wells of Kissingen he found 
only a doubtful trace of copper, but proved the presence 6f arsenic; 
the ochre of the chalybeate well of Bruckenau contains only a trace of 
arsenic, but a considerable quantity of copper; the ochres of both places 
contain, moreover, tin. In the ochre deposited by the chalybeate 
water of Kellberg, near Passau, neither arsenic nor copper could be 
traced with certainty. At a. later period, Keller(2) has communi¬ 
cated the following quantitative determinations : 

AsOj Sb0 3 S 11 O PbO CuO 

1 Krug ( = 18720 grains.) Pandur : 0-0216 0-0024 0-0025 0-0020 trace 

„ „ „ „ Ragoc/.v : 0-0144 0-0028 0-0031 0-0025 trace 

1 Bavarian Mass of Bruckenau-water: 0-0001 0-0001. 0-0001 — 0-0021 grain. 

Liebig found arsenic in the mineral water of Lieben stein, in 
Saxe-Meiningen (comp. II. p. 258). Ludwig(3) determined the 
ratio of sesquioxide of iron and arsenious acid in the ochre deposited 
from the water of Driburg ; he found it to be 57-30 of the former to 
(H)63 per cent of the latter; the ochre ol‘ the Liebensteiu-well yielded 
35-88 of sesquioxide of iron and 0-7612 of tersulphide of arsenic, in 
which a small amount of bisulphide of tin is included.—According to 
Itammclsbcrg(J), the ochre of the Alexisbad (bath-well), near the 
Hartz, contains 65-9 per cent of sesquioxide of iron, 0-958 of arsenic, 
0-017 of copper, and 0-003 of tin; he believes that the arsenic is pre¬ 
sent in this ochre in the form of arsenic acid; the water of the Alexis- 
brunnnen contains from 53-9 + o 55-8 of sesquioxide of iron, 0-025 of 
arsenic, and 0-001 of copper and tin. The same ochres have been 
examined by Bley and Dicsel(5), who found in the ochre deposited 
from the Alexisbad 0-92125 of arsenious acid and traces of antimony, 
in that from the Alexisbrunnen 0-1125 of arsenic and no antimony ; 
they state that the latter ochre contains, moreover, zinc. Fischer(6) 
in Ovelgonnc found arsenic and copper in the ochre of the Sauer- 
brunnen , in Wildungen. According to Van Kcrckhoff, the mineral 


(1) Anzeigcn der Baicrschen Akad. 1847, Nro. 75 ; J. Pr. Chem. XL, 442; Jalirb. 
Pr. Pham. XY, 20. 

(2) Rcpert. Pharm. [2] XLVIII, 289; Arch. Pharm. [2] LV, 181. 

(3) Arch. Pharm. [2] LI, 145. 

(4) Pogg. Ann. LXXII, 571. For the complete analysis we refer to II. p. 267. 

(5) Arch. Pharm. [2] L1I, 268. 

(6) Ibid. 263. 
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water of Mondorff (comp. II. p. 258), near Luxemburg, contains 
arsenic, antimony, manganese, copper and tin. 

With reference to French mineral waters, Flandin(l) found 
neither arsenic nor copper in the chalybeate water of Passy, near 
Pans; Chat in (2) arrived at the same result, but proved the presence 
of arsenic in the water of Trianon; 2500 litres of the latter water (to 
which corresponds about 1 kilogramme of ochre) contain from 28 to 
30 milligrammes of arsenic. Chatin thinks it possible that the 
occurrence of arsenic may be limited to those chalybeate waters in 
which, as in that of Trianon, the metal is present in' the state of 
carbonate of the protoxide, while it is wanting in such waters as 
contain, like the waters of Passy, the iron in the form of sulphate. 
Chcvalicr(3) found in the ochre of the wells of Forges undeter¬ 
minable traces of copper, but no arsenic ; Lem onnier(4) traces of 
arsenic in the ochre of the chalybeate springs of Bagneres de Bigorre, 
in the Pyrenees ; O. Henry(5) in the ochre of the well of Cassejouls 
(Dep. des Avcyron), and Langlois(6) in the ochre, and in the residue 
obtained on evaporation, of the water of a chalybeate well in the 
neighbourhood of Metz, Chevallier and Schauefclc(7) found 
0*0015 grm. of arsenic acid in the residue of 2*5 litres of a water 
at Bussang, in the Yosges j its ochre likewise contained arsenic and 
very minute traces only of copper. The same chemists found traces 
of arsenic in the mineral waters of Chatenois and Niederbronn (Dep. 
‘Lower llhine), of Sulzbach, Sulzmatt and Watweiler (Dep. Upper 
1thine), and more appreciable quantities in the ochre-deposits of 
these waters ] they give a synopsis of mineral -waters, chiefly of 
the French, with reference to arsenic; the presence of this element 
is pointed out on the authority of Chevallier and Goblcy, in a 
great number of cases. The latter chemists(8) found arsenic in 
the ochre, but not in the residue obtained on evaporation, of the water 
of Cransac (Dep. des Aveyron) ; traces of copper, but no arsenic, 
in the ochre of Chateau-Thierry (Aisne); arsenic in the ochre of 
Royal (Puy-de-Dome); traces of arsenic and copper in the ochre of 
Hermonville (Marne), of copper in the ochre of Pargny, of arsenic 


(1) Compt. Item). XXIII, 035. 

(2) Compt. Rend. XXIII, 931 ; J. Cliim. Mod. [3] III, 3; Ann. Ch.Phys. [3] XXII, 
327. 

(3) J. Clam. Med. [3] III, 3. 

(4) Compt. Rend. XXIV, 029 ; J. Cliim. Med. [3] III, 381; J. Pr. Chem. XLI, 351. 

(5) J. Phann. [3] XII, 241. 

(0) J. Chim. Med. [3] IV, 405. 

(7) J. Chim. M<5d [3] IV, 401; Compt. Rend. XXV, 750 (partially). 

(8) J. Pharm. [3] XIII, 324. 
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c^per&'c. * n water of Hauterive (Allier), in the ochre of Martigne-Briant 

1 water** 1 (Maine-et-Loire), in the water (scarcely) and in the ochre (more per¬ 
ceptibly) of Fenu (Maine-et-Loire), and in the water and the ochre of 
Provins (Seine-et-Mame); neither arsenic nor copper in the ochre of 
Amiens (Somme); traces of copper in the ochre of Cande (Vienne ); 
neither arsenic nor copper in the water of St. Remy-V Honord (Seine- 
et-Oise); arsenic in the water of Vichy (Allier), Mont-Dore and 
Saint-Mart (Puy-de-Dome); arsenic neither in the water nor in the 
ochre of Saint-Alhyre (Puy-de-Dome), not in the water but in the 
ochre of Jaude (Puy-de-Dome ); arsenic not in the water of 
St. Amand (Nord) but in that of Plombieres; arsenic in the water 
and in the ochre (together with copper) of Bourbonne-lcs-Bains 
(Haute-Marne), and in the ochre of all the wells of Spa. —Girar- 
din(l) found neither arsenic nor copper in the water and the ochre 
of the chalybeate wells of St. Paul and la Marequerie, at Rouen. 
According to E. Marchand(2), the oclirc of the well of Valmont is 
free from arsenic, but contains minute traces of copper.—For some 
collateral determinations of Filhol we refer to the synopsis of ochre- 
analyses, II. p. 267. 


(1) J. Chim. Med. [3] IV, 643. 


(2) J. Chim. Med. [3] IV, 693. 
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Metals and Alloys. Cartoon In Iron.—Karstcn(l) has exa¬ 
mined the various carbides of iron, known technically as pig- or cast- 
iron, steel, and malleable or bar-iron, with a view of ascertaining the 
limit, in the amount of carbon, which gives to each group its pecu¬ 
liarity. 11c employed as the point of departure for the higher 
limit, some iron, (obtained from spathic iron-stone by wood- 
charcoal), which contained only chemically combined carbon. In 
order to eliminate the influence of the method over the results, he 
determined the carbon by various means; the methods and results 
are given in the following table : 

By combustion with protoxide of copper . = 4*2835 per cent. 

„ „ chlorate of potassa and chrom. of lead = 5-7046 „ „ 

m m it ii ™ 5-6987 ,, a 

With chloride of copper.= 5-5523 „ „ 

ii it „ — 5*6978 r , „ 

With scsquichloride of iron (sublimed ) . . . <= 5-4232 „ „ 

„ „ „ (prepared in the moist way) . = 5-2867 „ „ 

With chloride of silver.= 5-6056 „ „ 

n a ~ 5*7234 n a 

Mean of the analyses . . . . . . = 5*4417 

or with omission of the fisst analysis = 5'5865 per cent of carbon.— 
Iron, containing as little as 2 3 per cent of carbon, still retains the 
properties of cast-iron, particularly the faculty of separating 
graphite, when allowed to i;ool slowly. With 2 per cent of carbon, 
iron is not forgeable, and scarcely so if it contain only 1‘9 per cent. 

(1) From Berichte der Ber. Acad, in J. Pr. Chem. XL, 229; Dingl. Pol. J. CIV, 
39 ; J. Pham. [3] XII, 139. Compare analyses of American cast- and bar-iron, by 
Svanberg in Berzelius’ Jahresber. XX$, 198. 
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Iron. 


With this quantity of carbon it is steel, though not of the weldable 
kind (cast-steel); even with so small a.proportion of carbon as 1-75 
per cent it is weldable only in a slight degree ; the latter property 
increases as the hardness of the iron decreases. An amount of from 
1*4 to 1*5 per cent of carbon in iron denotes the maximum of both 
hardness and strength. Iron containing 0 - 5 per cent of tarbon is a 
very soft steel, and forms the boundary between the steel (i. e., iron 
which may. yet be hardened) and malleable or bar-iron. These 
limits lie perceptibly higher if the iron be pure; and lower if it 
contain silicium, sulphur and phosphorus. 

Phosphorus and Arsenic In Iron. —Schafhiiutl(l) calls attention 
to the circumstance that arsenic and phosphorus are but seldom 
absent in cast-iron, bar-iron, and steel, a fact of which he has con¬ 
vinced himself by numerous analyses; he connects with this occur¬ 
rence the observations lately made respecting the presence of arsenic in 
iron-ores and mineral waters, and considers this connection the more 
probable, as he, for the first time, succeeded in proving the presence 
also of tin and antimony in the different sorts of iron. Finally, he 
believes that the celebrated Danneraora iron and the capital Low- 
Moor iron of England, owe their quality to the arsenic they contain, 
and that the excellent quality of the llussian so-called C. C. N. 1). 
iron (from Demidoff’s iron works, at Nischnctagilsk), is owing to 
the presence of phosphorus. 

Smelting of c«pper>ores. —A. Parkes(2) has taken out a patent 
for some improvements in the smelting of copper-ores (and similar 
sulphides). In the first part he recommends the use of gypsum, 
glauber-salt, sulphate of potassa, or heavy-spar, as fluxes in the 
smelling of the rcgulus.—In the second part of the patent he describes 
the reduction of the rcgulus by means of protoxide or carbonate of 
copper , the action of which is assisted by a flux [chloride or cal¬ 
cium or barium (!)]. 

Process of Precipitating Copper hy Iron. —Important progress has 
been made in the smelting of copper-ores, by the invention of 
Eivot and Phillips(3), which is a modification of Napier , s(4) pro¬ 
cess. The latter proposed, a few years ago f to precipitate the copper 
by a galvanic current from the ores fused in * graphite crucible ; in 
oirder to effect this, he connected the negative pole of a battery with 


(1) J. Pr. Chem. XL, 304. 

(2) Chem. Gaz. 1818, 491. 

(3) Compt. Rend. XXIV, 617; Dingl. Pol. J. CV, 187. Pclouze’s Report thereon: 
Compt. Rend. XXV, 739; Dingl. PoL J. CVII, 121; Bull. Soc. d.’Enc. 1848, 352. 

(4) Comp. Dingl. Pol. J. XCV1I, 293. 
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the crucible, and the positive pole with an iron plate, plunged into 
the fused njass.—Eivot and Phillips found by numerous experi¬ 
ments, made upon this method in the Ecole des Mines , that iron 
precipitates the copper from the silicates in a high state of fusion 
without the aid of the galvanic current, exactly as it does from solu¬ 
tions of the salts in the cold. In endeavouring to apply this obser¬ 
vation practically, they had, as a first step, to meet the- obstacle, 
which arose from the large quantity of iron necessary for the precipi¬ 
tation. After having found that protoxide of iron, when in the state 
of silicate* is even more easily converted into sesquioxide by the 
oxidizing flame of the furnace than it is by exposure of aqueous 
solutions of its salts to the air, and that metallic iron has no 
action whatever upon the silicate (consisting of lime, iron and copper^, 
produced by the fusion, before the whole of the iron contained therein 
has passed over into the state of protoxide, they conceived the happy 
idea of effecting the reduction to the greatpr part by coal, and of 
completing it by metallic iron. In this manner, a quantity of iron 
is required, amounting to only 15 per cent of the weight of the 
copper. 

The following is the process as worked out by the inventors. The 
ore (pyrites), ground between mill-stones to a fine sand, is roasted in 
a furnace, tnd then heated until the sulphates are decomposed; in 
this manner the sulphur is almost completely expelled. The roasted 
ore, mixed with the proper quantity of flux and lime, is now smelted in 
» reverberatory furnace, with addition of coal in small fragments. The 
fusion, which must be effected rapidly, yields two products: reduced 
copper, and a supernatant mass of slag or silicate (the bath), which 
contains the rest of the copper in the combined state, amounting 
pretty constantly to from 2 to 2^ thousandths (percent ?). It is this 
portion that is finally precipitated by iron bars, which are immersed 
obliquely; this part of the process takes three or four hours, with a 
charge .of from 4 to 5 cwt. The slag, thus treated, contains still 
about 0-005 to 0-0065 of that metal,* the copper contains 0*004 
of iron and sulphur, from which it must be freed by refining. A* 
saving of about 17 percent in the cost of production, under equal 
circumstances, is calculated to be effected by this process. 

Foreign Metals in Copper. —Max, Duke of Leuchtenbcrg(l), has 
subjected to a closer examination, the black precipitate, previously 
examined by him, which is formed at the anode in the decomposition 
of sulphate of protoxide of copper by the galvanic current. This 


Proceis of 
precipitat¬ 
ing copper 
by Iron. 


(1) Peterah. Acad. Bull. VI, 129; Dingl. Pol. 3. CVI, 35. 
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precipitate consists of sulphur, selenium (from the sulphuric acid), 
arsenic, tin (partly from the solderings), gold, silver, copper, and iron, 
all of which substances are derived from the copper, with the excep¬ 
tion of those otherwise accounted for; 22 lbs. of this precipitate 
yielded, upon fusion with black flux, 8 lbs. of an alloy, containing in 
100 parts, 90*2 of silver, 4*8 of gold, 2'2 of platinum (which had pre¬ 
viously escaped observation), and 2*8 of metals convertible into slag 
in cupcllation. This analysis furnishes a new proof of the great 
diffusion of the noble metals, particularly of platinum, and of their 
occurrence in copper-ores.—The same Prince has, at a later*period(l), 
submitted an average sample of this deposit to a more minute 
analysis, and has found in 100 parts: 


Sand , 1*90 

Antimony 9-22 

Tin 33-50 

Arsenic 7-40 


Platinum 0-44 
Gold 0-98 

Silver 4-54 

Lead 0*15 


Copper 9-24 
Iron 0-30 
Nickel 2-26 
Cobalt 0-86 


Vanadium 0’G4 
Sulphur 2-46 
Selenium • 1-27 
Oxygen 24*82 


Tin. —Kcrsten(2) has examined several kinds of tin for the metals 
existing therein as impurities. According to earlier and to his own 
observations, the metals found are : iron, copper, arsenic, antimony; 
and hut rarely zinc, lead, bismuth, molybdenum, tungste'n, and 


manganese. 

1. In tin from the Altcnbcrg Zwittcrstock, qualitative Utaminatiou 
showed the portion soluble in hydrochloric acid to consist of: tin, 
iron, and a trace of manganese; and the insoluble portion of bismuth, 
and copper, with traces of arsenic, tungsten, and antimony, but no 
sulphur. 

2. Peruvian tin; hard and brittle, greyish-white, possessed of 
slight lustre. The portion soluble in hydrochloric acid was found, 
by qualitative analysis, to consist of: tin, lead, and iron; the inso¬ 
luble portion, of antimony, traces of copper and of arsenic. 

By qualitative analysis, the two samples were found to contain in 
100 parts: 


No. 1. 


No. 2. 


Pure ten .... . 

97-83 

Tin .. 

93*50 

Residue insoluble in hydrochloric 


Antimony with traces of copper 


acid. 

1-90 

and arsenic .... 

3*76 

Iron. 

Oil 

Lead. 

2-76 

- 

- - 

Iron •. 

007 


99-84 

* 



(1) Petersb. Acad\ Bull. VII, 218; Dingl. Pol. J. CXI, 136; J. Pr. Cbcm. XLV, 

460. > 

(2) Dingl. Pol. J. CtNlI, 25. 
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Extraction of Silver without Mercury.— Two new • methods have 
been introduced in Mexico, for working silver-ores without mercury, 
which promise to supersede the present expensive process(l). They 
are the invention of a German, Ziervogel and were, to the best of 
our knowledge, first practically applied in the county of Mansfeld. 
The first method consists in roasting the ores with chloride of 
sodium, dissolving the chloride of silver thus produced in a hot 
solution of chloride of sodium, and precipitating by metallic copper. 
—According to the second method, the ores are converted into 
sulphates by roasting, the latter dissolved and precipitated by metallic 
copper. 

silvering in the Moist way. —Stein, of Dresden(2), has described 
a simple and easy method of silvering in the moist way (without 
galvanism). 1 part of nitrate of protoxide of silver and 3 parts 
of cyanide of potassium (prepared according to Liebig’s process), 
are triturated together, with the addition of sufficient water to form a 
moderately thick paste. This is rubbed with a woollen rag rapidly 
and uniformly upon the article to be silvered, when the silver coating 
will appear spontaneously. This plating is stated to be very beautiful, 
it docs not, however, adhere firmly enough to endure strong friction 
with tripoli or chalk. 

RoseldAr and Lavaux(3) recommend for the same purpose, with 
the same mode of application, a bath, consisting of 100 parts of 
sulphite of soda and 15 parts of any silver-salt. This btith acts upon 
the article to be plated, consisting of copper or its alloys, partly by 
the substitution of silver for copper, partly by the reduction of silver 
by the sulphurous acid. This mode of plating, which is but of 
slight durability, is only adapted for small trinkets.—They recom¬ 
mend m a bath for gilding, by mere immersion, a solution of terclilo- 
ride or teroxide of gold in an alkaline pyrophosphate. The articles 
are said to be gilt by this means almost instantaneously, while a 
similar bath of an alkaline tribasic phosphate, has no gilding proper¬ 
ties whatever. 

Gliding. —The gilding of the wheels of watches has hitherto been 
attended by insurmountable difficulties, as, by the known methods 
the steel pivots were either gilt likewise, or injured in the pro¬ 
cess. The latter is' particularly the case in the method hitherto 
practiced of amalgamating for the purpose of wash-gilding. 


(1) Moniteur Indust riel 1847, 1105 j Dingl. Pol. J. CV1, 75. 

(2) Pol. Ccntr. 1847, 11. Liefcrung; Dingl. Pol. J. CV, 27. 

(3) Technologiste 1847, 341 ; Dingl. Pol. J. CV, 29. , 
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Ph. Plantamotfr(l) has succeeded in preparing an amalgamating 
fluid which, being of alkaline reaction, cleans and amalgamates the 
wheels simultaneously, without attacking the steel pivots in the 
slightest degree. He dissolves mercury in nitric acid, and adds 
ammonia to the solution, until the precipitate at first formed is redis- 
solvcd. This rapidly takes place if an ‘excess of acid be present, the 
double salt formed being easily soluble in the resulting nitrate of 
ammonia. The wheels are immersed * in this solution for some 
minutes without farther preparation ; the excess of ammonia removes 
the fatty impurities on the surface, and the amalgamation of the. 
yellow metal ensues. The amalgamated objects are covered, whilst 
wet, with gold-amalgam, and heated over a spirit-lamp, most appro¬ 
priately upon a drum furnished with openings for the insertion of 
the pivots. In this manner the strong heating and consequent soften¬ 
ing of the steel parts is avoided. 

Tin-Plating. —The usual coating of sheet-iron with tin has the 
disadvantage of being too soft and easily fusible; these faults-may 
be avoided, according to Budv and Lammatsch(2), by previously 
alloying the tin with - 1 - , , T of nickel. The higher price of the alloy is 
said to be compensated for by a saving of one half in the quantity of 
tin employed. 

Coating; of Glass and Porcelain wltli Copper.— Elsner({^has pub¬ 
lished some improvements of the process proposed by Mohr, for 
covering chemical porcelain or glass apparatus with a coating of 
metallic copper, by galvanism. They consist first in replacing 
the expensive copal-varnish (by which the conducting coating is 
fastened upon the object) by a cheaper varnish, made of 2 parts of 
asphaltum and 1 part of mastie, fused together and dissolved in oil 
of turpentine to syrupy consistence. He also replaces the cortducting 
coating of gold-leaf, bronze-powder, or brass-filings, by graphite- 
powder; finally, in order to prevent the copper coating coming oft' 
from any vessels of a flat opeu form (as it does, for instance, almost 
invariably from evaporating dishes), Eisner roughens the surface 
of the vessel by etching it with hydrofluoric acid; smaller articles are 
etched in the usual way, and larger vessels by covering the surface 
with a paste of fluor-spar and sulphuric acid.—If the object be to 
manufacture copper basins by this process, the glass or porcelain 


^1) Arch. Ph. Nat. V, 60*; Compt. Rend. XXIV, 784; Dingl. Pol. J. CV, 34 ; J. 
Pharm. [3] XII, 297. 

(2) From the Brevet d’lnvenlion in Pol. Centr. 1848, 530; Dingl. Pol. J. CIX, 315. 

(3) Verh. Gcw. Bef. Pr. 1847, Novbr. u. Dccbr. 174. 
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vessels being consequently only used as moulds, the etching is of 
course omitted, and finely divided copper (precipitated from a solu- p®"*™" 
tion of copper by zinc) employed instead of the graphite, in order topper, 
that a bright gildable surface may be obtained. 

According to W. Johnson(l), a solution of gutta percha in ben¬ 
zole may be employed with advantage for covering objects of glass, 
porcelain, &c., with a conducting layer of graphite for the purpose of 
electrotyping. 

Coppering of iron.— The copper coating on iron, as produced by 
immersion of the latter in sulphate of copper, is known to be of a 
very non-adherent nature; it may, according to H. iteinsch’s^) 
statements, be obtained polishablc, very durable, of any thickness, 
and consequently fit for any practical application, by the following 
process. A bath is prepared by adding to hydrochloric acid, diluted 
with 3 volumes of water, a few drops of solution of sulphate of 
copper, into which is immersed for a few seconds, the iron, previously 
scorned bright with bitartrate of potassa and charcoal-powder. The 
metal is then rubbed clean with a cloth, in order to separate the iron, 
some more solution of sulphate of copper 'added to the bath, and the 
'iron again introduced; this mode of proceeding i« continued until 
the coating has attained the requisite thickness. 

coattndlbf iron and steel with Lead. —Parkes(3) has. described a 
new method for coating iron and steel with lead. The scoured pieces 
of metal are dipped into a bath of one of the following alloys: 

9 parts of lead and 3 of antimony, or 9 of lead, 1 of tin and 1 of 
antimony, the surface of which is covered with fused chloride of 
barium, or chloride of sodium, or a mixture of both. 

Etching Fluids for Copper and steel. —A great evil, in etching on 
steel or* copper with nitric acid, is the disengagement of gas. To 
remove this, Schwarz and Bohme(4) recommend the following 
etching liquids .—For steel: 10 parts of fuming hydrochloric acid 
(of 40 per cent) diluted with 70 parts of water are mixed with a 
boiling solution of 2 parts of chlorate of potassa in 20 parts of water. 

The liquid has a slight odour of chlorine, and is diluted, before 
application, with from 100 to 200 parts of water .—For copper: 

2 parts of iodine and 5 of iodid§ of potassium are dissolved in 4 parts 
of water, or in double that amount when less powerful action is 


(1) Pharm. J. Trans. VIII, 84. 

(2) Jahrb. Pr. Pliarm. XVI, 337. 

(3) Chem. Gaz. 1849, 492. 

(4) Ann. Ch. Pharm. LXVI, 63; Dingl. Pol. J. CIX, 313. 
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ofgMdby required.—Both solutions are said to answer all purposes, even for 
,U ad'd. rlc the very finest lines. 

Parting of Gold by Sulphuric Add. —The parting of gold by 
sulphuric acid has been scientifically elucidated by M. Petten- 
kofer(l), in an excellent treatise, which has added considerably to 
our knowledge on this subject, both by the discovery of platinum in 
the gold, and by the observation of certain phenomena which 
prevent the separation of the last portions of silver by sulphuric 
acid. 

The quantity of gold in 16 parts of alloy, should, as is well known, 
be between 3 and 4 parts, and the silver should amount to at least 
£ of the alloy, in order that the parting may be effected most advan¬ 
tageously. That the amount of gold should have this higher limit 
might be anticipated; it is much more remarkable that there is 
likewise, as shown by the experience of all practical men, a minimum 
amount of gold; the separation of the silver by means of sulphuric 
acid presenting greater difficulties, as the amount of gold falls $elow 
this limit. A similar deportment had previously been observed in 
the parting of gold by nitric acid. Pettenkofer made his observa¬ 
tions in the Refinery, at Munich, where the gold of the Kroncnthaler 
(0-00007 of their weight) is separated by dissolving the coins in 
sulphuric acid, the operation being performed in cast-ifbn vessels. 
The parting proceeds at first rapidly, until the fineness of the gold 
equals about 958 to 960 thousandths; this is raised to 970—972 
thousandths, only by long continued boiling with a large excess of 
acid; the separation can, however, never be carried farther than this. 
A sample, employed in a special experiment, required boiling with 
acid eight times; and even after four additional operations, the fine¬ 
ness could only be raised | of a thousandth. The method resorted 
to in practice, is to fuse the spongy gold with nitre, to alloy the 
regulus once more with silver, in convenient proportions, and to 
submit it then to a second parting,- this proceeding, however, often 
leads to the same difficulty. 

Small quantities of sulphate of lead, basic sulphate of sesquioxide of 
iron, and traces of sulphide of copper, may be separated from the gold 
of the first parting by digestion with .carbonate of $oda, washing, and 
treatment with nitric acid. The average of several determinations 
showed the residue to consist of 97*0 per cent of gold, 2 - 8 of silver, 
and 0‘2 of platinum; by ignition in hydrogen, only traces of chlorine 
and sulphur were detected; neither phosphorus nor ax-senic could be 

(1) Dingl. Pol. J. CIV, 118. 
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found in the solution in nitro-hydrochloric acid. The silvef is there- of p "‘^ y 
fore contained in the spongy gold, in the reguline state. It cannot 8U ^“ rIC 
be extracted to the smallest amount either by boiling sulphuric or 
boiling nitric acid. Not a trace of chloride of silver is dissolved by 
ammonia, after treatment with solution of sesquichloride of iron. It 
is a still more remarkable fact, that sulphur may be repeatedly 
distilled over this pulverulent gold without any sulphide of silver 
being formed; most startling, however, is its deportment with boiling 
sulphuric acid, to which powdered bichromate of potassa has been 
added; considerable quantities of gold are dissolved in this case, 
with formation of sesquioxide of chromium, while neither the silver' 
nor the platinum are attacked. 

Pettcnkofer draws from these phenomena the conclusion, that 
the silver is retained in the spongy gold with properties differing 
from those it possesses in its normal state; he does not, however, 
hazard an .opinion, as to whether the silver is present in an amor¬ 
phous condition, differing from that of ordinary silver, or in the 
form of a definite chemical alloy, which is decomposed only with 
difficulty; the latter is not very probable, as the spongy gold would 
contain 1 equivalent of silver to 19 equivalents of gold.—The above 
condition of silver is brought about by gold alone, but is heightened 
by the amount of platinum present. 

According to Pettenkofer’s observations, the alkaline bisul¬ 
phates ait the only efficient agents for dissolving this silver; this 
observation is of great value for the practical refiner. Sulphuric 
acid, which boils at 326", being added as a second equivalent to the 
neutral sulphate of an alkali, may be brought to act upon the metal 
at a red heat. Spongy gold, freed from silver, so as to contain only 
3-0 per cent, retained after this new treatment not more 'than 0-6 
per cent of silver. Bisulphate of soda is preferable for this purpose, 
on account of its solubility and low price. The best plan is to mix 
the spongy gold with J of its weight of dry sulphate of soda in an 
iron vessel, to add the second equivalent (0 - 7 of the weight of the 
gkuber-salt) of hydrate of sulphuric acid, and then to beat until the 
salt enters into a state of fusion. Sulphate of protoxide of silver is 
formed, with evolution of sulphurous acid (and hydrochloric acid, 
from the adhering chloride of sodium), sulphuric acid being volatilized; 
the mass is to be kept stirred, to prevent as much as possible its 
conglomeration. The alkaline sulphate, by this operation, becomes 
nearly neutral; in order to dissolve the remainder of the silver, it is 
only necessary to repeat the process ; the application of heat should, 
however, only be continued till about one-half of the bisulphatc has 
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ofjoidfy been converted into the neutral salt. For the final separation of the 

* u icld“ rtc §> 0 ^ fr° m the mass, the latter is boiled as usual with sulphuric acid; 
the sulphates of soda and silver are dissolved; the. residue is washed, 
dried, and fused with nitre. The operation, with a quantity of from 
12 to 14 ounces, occupies from £ to J of an hour, and yields, after 
the first fusion, gold of 994 thousandths of fineness j after the 
second, of from 998 to 990 thousandths; its success depends mainly 
on the proportion of glauber-salt employed, and the temperature, 
which should not quite attain a red heat. 

By the aboire observations, Pettenkofer was led to submit the 
so-called quartation to an experimental critique. lie arrived at the 
following principal conclusions : 1. That in the parting by nitric acid, 
it is not absolutely necessary to have the silver and gold in the pro¬ 
portion of 3 : 1, but that a reduction of the amount of silver added, 
to as low a proportion as T75, yields still accurate results (this had 
been previously ascertained by Kandelhardt and Chaudet, with 
respect to proportions corresponding within certain limits to Au Ag 2 ). 
2. That the gold, parted by quartation, is the richer in silver, the 
higher the amount of the latter rises above the stated maximum 
proportion. 

Pcttcmkofer’s discovery of the presence of platinum in the spongy 
gold affords, moreover, an explanation why this product is never 
sufficiently fine and soft, unless previously fused with nitre, platinum 
being well known to be easily oxidized by fusing nitre. .Together 
with the platinum, however, a very appreciable quantity of gold is 
taken up by the slag; for, although gold by itself is but very slightly 
attacked by nitre, in the presence of platinum it is acted upon in a 
very high degree. It may also happen sometimes that a portion of 
the platinum, protected by the presence of the silver, remains in the 
gold (to the amount of from 1 to 2 thousandths). The slags resulting 
from the fusion with nitre, yield, after treatment with water, a finely 
divided grey powder, containing alumina, silicic acid and potassa, 
some protoxide of lead, protoxide of copper, and sesquioxide of iron, 
besides binoxide of platinum, teroxide of gold,’ and an admixture *of 
metallic gold. It has hitherto been the custom to levigate this 
powder (the washed slag), in order to obtain this reguline gold. 
The residues, after levigation, still contain, however, according to Pet¬ 
tenkofer, from 19 to 20 per cent, and often a greater amount, of 
gold, from 2-5 to 3*5 per cent of platinum, and some silver, the 
presence of which substances were not suspected, on account of the 
lightness of these residues, and because they could not be removed by 
amalgamation. An assay, made according to the author’s method, 
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with acetate of lead (comp. Dingl. Pol. Joum. C, p. 459), of 5 grammes 
of the washed and dried slag-residue, yielded a lead-button, which ”"jpf 1 d uric 
left on the cupel a button, ^containing platinum, weighing.from 1*5 
to 2 grammes. As in a refinery, which yields from 400 to 500 ounces 
of gold per annum, several ounces of this metal, and from 2 to 3 
ounces of platinum must be lost in these slags, it is important that 
sonic new method should be devised for working them up; Petten- 
kofer has promised to direct his attention to this point. 

Pcttenkofer concludes, from the extensive information which he 
has been able to collect, that all silver in circulation (With the excep¬ 
tion of that obtained in the refineries) contains platinum; this is 
more particularly- proved by the presence of platinum in older 
coins (Brabant thalers), which ar6 derived from a period, when 
no kind of application had been made of platinum.—From the 
slight affinity of mercury for platinum, the latter must remain in the 
residues, after the last processes of extracting by amalgamation ; Pet- 
tenkofer obtained, in fact, from two samples of this kind 0 - 017 
and 0-01 of platinum. 

It need scarcely be specially mentioned, that the value of the silver 
derived from these processes -is raised considerably (5£ per cent) 
by the platinum contained therein. 

Hydrostatic aiiver-TcNt.— Karmarscli(l) has endeavoured to sub¬ 
stitute, in those cases in which the determination of silver by eupel- 
lation or in the moist way is impracticable (for w r ant of the necessary 
apparatus or sufficient dexterity of manipulation), a simpler test which 
at the same time is more racuratc than that of the touchstone; name¬ 
ly, the hydrostatic test. This test is intended to indicate the amount 
of pure silver in an alloy of this metal with copper, by the mere deter¬ 
mination of the specific gravity of the alloy. In his preliminary ex¬ 
periments on the circumstances that affect the specific gravity of silver- 
alloys, Karmarsch found that copper and silver expand on being 
alloyed; in fact, that 13 carat fine silver expands £ per cent, 11 
carat fine silver per cent, and 9 carat fine silver £ per cent; and 
that rolled fine silver; on being coined, increases in density l per 
cent; 9 carat fine silver -j-J-g- per cent, and the remaining silver 
alloys in proportion to the amount of fine silver they contain ; gene¬ 
rally the density of an alloy increases in proportion to the mecha¬ 
nical pressure to which it was* subjected; this increase of density 
varies according to the fineness of the silver, and compensates 


(1) Mittheilungen des Gewerbvereins fur Hannover, 1847, 55. Licfcrung (comp. 11. 
P- 285, sub 1.) 
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only in a small degree for the expansion arising from the alloying. 
This circumstance alone is sufficient to render the hydrostatic 
test very uncertain, and has induced the author to abstain from 
applying it to cast and slightly worked silver, and to employ it 
exclusively for coined silver; this is just a case, however, in 
which such a test is the least needed. Larger articles are also ex¬ 
cluded on account of the space they occupy (if circumstances do 
not allow of their being cut up), as well as impure or soldered arti¬ 
cles (on account of the foreign metals they contain). . To ensure 
accuracy, the absence of parts that do not contain silver, and, strictly 
speaking, even of frosted surfaces is requisite. 

If, in 288 grains (= 1 mark) of copper, 1 grain be replaced by 
pure silver, the spec. grav. of the alloy will increase -j^-g-th of the 
difference between the spec. grav. of the silver and that of the 
copper(l). Let the spec. grav. of the copper = K, and this increase 
= p, then the spec. grav. L of the alloy will be, in the case under 
consideration, L = K + p, in general L = K + n p, n represent¬ 
ing the fineness in each case, and provided that no condensation 
takes place. The values of K and p cannot be determined from tin; 
known specific gravities of silver and copper ; partly because these 
magnitudes are not sufficiently well established, and partly on account 
of the condensation. These considerations have induced Karmarsch 
to perform a ■series of weighings of alloys of different, but accurately 
krynvn, degrees of fineness; he uses the average numbers obtained, 
and the specific gravities forming the limit on either side, for deducing 
the values of K and p for the two metals, in the state in which they exist 
in the alloy. In this manner he finds, by the method of least squares, 
K = 8-814 and p = 0*000579. The above equation, after intro¬ 


duction of these values, gives : n 


■ 8-814 


0 000579 ’ 


from which the author 


has constructed a table for ordinary use. The formula, tested with 

8 

known alloys, exhibits an average error of 2-26 grains = Yooq' 

coined silver the calculated results seldom vary from the cupel-assay 

10-4 

more than 3 grains, i. e., ^ . The value of the method 'may be 


judged of accordingly. 


(1) This is by no means the case, but irrespectively of the condensation or expansion 
ensuing, the volume will decrease by the difference between the volumes of 1 grain of 
copper and 1 grain of silver. The calculation upon this basis furnishes results very 
different from those obtained by Karmarsch’s formula. 
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Another part of the observations of Karmarsch(l) has reference 
to the wear of silver-alloys. The result arrived at is, that coins te * t - 
should not be above 14 carat finej they are certainly more durable 
when below 12 carat fineness, but are not admissible on account of' 
their colour. 

Gold and zinc Alloy.— In England, the discovery that gold of 
12 carat and less, when alloyed with zinc instead of silver, possesses 
the colour of # certain legal gold-silver alloys, has been used for 
fraudulent purposes to a great extent (2). 

Peruvian Gold Alloy. —How(3) found in an alloy from the 
tomb of an Inca in Peru 38 - 93 gold, 54 # 82 silver, and 5-80 
copper. m 

Grecian Bronzes.— Erdmann(4) has had analyses made of a 
number of Grecian bronze coins, of undoubted genuineness collected 
and determined on the spot by Prof. Ross, of Halle. The results 
(see annexed table, from 1 to 8) confirm the statement made by 
Gobel, that zinc exists in the bronze coins of the Romans, but is 
never found in those of Greece and her colonies. 

No. 1. Ancient-Attic, analysed by A. Mitscherlich. No. 2. 
Athenian, from the Roman period, analysed by the same and by 
E. Schmid. No. 3. Athenian, analysed by R. Wagner. No. 4. 

Coin of a Macedonian King, analysed by O. Mouse. No. 5. Coin 
of Alexander the Great, analysed by E. Schmid. No. 6. Coin of the 
same king, analysed by R. Wagner. No. 7. Attic coin, analysed .by 
Ulich. No. 8. Likewise Attic, analysed by H eldt. 


Constituents. 

No. 1. No. 2. 

i 

No. 3. 

No. 4. 

No. 5. 

No. 6. 

No. 7. ;No. 8. 

Copper . , 

Tin . 

Lead . . . ' . 

Iron . 

Gold .... 

88-46 

10-04 

1-50 

76*41 

705 

16-54 

83-62 

10-85 

5-53 

87-95 

11-44 

95-96 

3-28 

0-76 

trace 

86-76 

10-24 

2-31 

trace 

87-89: 88-81 
11-58 9-61 

0-27, 1-18 

joo-o: 1000 

100-0 

99-39 

100-0 

99-31 

99-74 i 99-60 


Chinese Bronzes.— Stan. Julien(5) has given an account of the 
nature of some alloys used in China, and of the method of working 


(1) Polytechnische Mittheilungen of Karmarsch and Volz, 3. Jahrgang 1846, 3. and 
4. J. Pr. Chem. XLIII, 198; Dingl. Pol. J. CVIII, 278. 

:V(2) Technologiate 1847, 632; Dingl. Pol. J. CVI, 155. 

(3) Chem. Gaz. 1846, 495; J. Pr. Chem. XLIII, 318. 

(4) J. Pr. Chem. XL, 374. 

(5) Compt. Rend. XXIV, 1069; J. Pr. Chem. XLI, 284. 
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them. Alloyed copper alone is employed, but not the pure metal; 
the alloy with calmine may be hammered while hot, but the alloy 
with Japanese lead must be hammered in the cold. The alloy with 
a certain quantity of arsenic (p^-tong) is white; it is wrought with 
more difficulty than brass, and is chiefly in use with the rich. For 
musical instruments the Chinese alloy the copper with { tin.—It is 
customary to soft-solder utensils with tin, and hard-solder them with 
bell-metal (i. e., copper with J tin), which is applied previous to 
fusing, with a paste of rice.—Cymbals are beaten out upon the 
ground(?), without the aid of an anvil; they are made to possess a 
sharp or deep tone, according to the size of the hollow. 

Bronzing by Galvanism. —Brunei, Bisson, and Gaugair^l) pub¬ 
lish the following process for covering metals with bronze or brass, 
by galvanism, as superseding the use of cyanogen-compounds pro¬ 
posed in 1841: 50 parts of carbonate of potassa, 2 parts of chloride 
of copper, 4 parts of sulphate of zinc, and 25 parts of nitrate of 
ammonia are dissolved together in water. The article to be bronzed 
is connected with the uegative pole of a Bunsen’s battery, and a 
plate of brass or bronze employed as the positive, decomposing pole. 
According to Bccquerel’s testimonial, the bron'zed articles produced 
in this manner will bear comparison with the finest ordinary 
bronze. 

Beu-Hctai, —A. Heyl(2) has analysed the metal of two bells of 
the Darmstadt chimes, cast in 1670, by Peter Ilcmmony, namely: 
1. of the note of B above the first added line, and 2. of the note of C 
on the second added linc^treble clef). 

Tin. Lead. Copper. Nickel. Iron. Arsenic.') . lnn 
No. 1 21-67 1-19 73-94 2-11 0 17 trace L ,n , 

No. 2 2106 2-14 72-52 266 015 trace J 1>arls ' 

Chinese Copper.Alloys.— H. Onnen(3) has examined the following 
copper alloys (the nickel was separated from zinc according to" 
Smith’s method) : 1. Chinese copper, or pack-fong, a large cake of 
light-yellow colour. 2. The same, a ring, of wry in g yellow colour. 
3. Without name, beautifully red. 4. Chinese copper, first kind, 
fine red colour. 5. Chinese copper, second kind, copper-red. 
6. Chinese copper, third kind, similar to No. 5. 7. Named like 


(1) Moniteur Industrie 1848, No. 1227 Dingl. Pol. J. CVIII, 20 ; Bull. Soc. d’Enr. 
1848, 260. 

(2'l Ann. Ch. Pharm. LXII, 86. 

(3) Scheik. Onderz. IV, 517 ; J. Pr. Chem. XLIV, 242. 
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No. 4, copper-red. 8. Named like No. 5, but blackish-red. 
9. Like the foregoing one. 

Tin was not detected. 


Number . . . 

1. 

2 . 

3. 

4. 

5. i 

i 

6. 

7. 

8. 

• 

9. 

Spec. grnv. . . 

8-57 

7-84 

8-31 

8-93 

8-70 

8-45 

8-58 

8-70 

8-4G 

Silver . . . 

012 

0-14 

014 

0-505 

0-07 

0-07 

— 

— 

— 

Copper . . . 

87-54 

8509 

98-49 

9779 

82-21 

62-49 

9712 

92-65 

93-48 

(run .... 

117 

4-08 

0-01 

021 

0-19 ; 

0-40 

1-28 

0-10 

4-43 

Nickel . . . 

11-84 

9-49 

119 

1-35 

0-71 ; 

0-74 

1-84 

2*11 

0-46 

Cobalt . . . 

0-44 

1-1G 

— 

— 

j 

— 

— 

— 

— 

Sulphur . . . 

010 

0-49 

— 

— 

_ 1 

— 

0-30 

0-06 

0-47 

Zinc .... 

— 

— 

— 

— 

17-5G: 

35-84 

— 

— 

— 

Lead .... 

— 

— 

— 

— 

— ! 

— 

— 

5-75 1 — 


Copper-Amalgam for Dentists.— The French dentists have for some 
time past made use of a copper-amalgam for stopping teeth. Pct- 
tenkofer has made the following valuable observations respecting 
this remarkable substance(l). 

The surface of this amalgam, which is sold in small rolls of about 
f> or 6 grms. weight, is covered with a greyish tarnish; its hardness 
is much greater than that of bone, and its cohesion and solidity are 
considerable. It is of a fine granular crystalline structure. A sample 
was found, on analysis, to contain 03 of copper and O'7 of mercury. 
This amalgam has the remarkable property of swelling up when 
heated nearly to the boiling-point of water, drops of mercury exuding, 
which disappear again upon the cooling of the substance. If p piece 
thus heated, be rubbed up in a mortar,« plastic, mouldable mass, 
like poor clay, is obtained, the consistence of which may, by con¬ 
tinued kneading, be increased to that of fat clay. If the moulded 
mass be left for ten or twelve hours, it hardens, acquiring again its 
former properties, without altering its specific gravity, i. e., without 
changing in volume, a peculiarity which is very important for its 
‘ practical application. Hence the stopping, after it has hardened, 
remains tightly fixed in the hollow of the tooth. The softening and 
hardening, just ^scribed, may be repeated many times with the same 
sample. 

Pettenkofer ascribes these phenomena to a state of amorphism, 
into which the amalgam passes from thg crystalline solid condition, 
in the process of softening; the liberation of mercury, however. 


(I) Dingl. Pol. J. CIX, 444; Rcpert. Fharm. [3] II, 79. The spongy gold men¬ 
tioned I. p. 345, is likewise used for stopping teeth. 
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appears to point also to some chemical change. According to Pet- 
tenkofer’s experiments, all copper-amalgams containing between 0-25 
to 033 of copper, exhibit the same behaviour. 

Pettcnkofer recommends, as the best method of preparing this 
amalgam, that a crystalline paste of sulphate of suboxide of mercury 
(preparedby dissolving.mercury in hydrated sulphuric acid at a gentle 
heat) be saturated under water, at a temperature of from 00° to 70'', 
with finely-divided reguline copper (prepared by precipitation from 
sulphate of copper by iron). One portion of the copper precipitates 
the mercury, with formation,of sulphate of copper; the other portion 
yields with the mercury an amalgam ; 100 parts of dissolved mercury 
require the copper precipitated, by iron, from 232'p parts of sulphate 
of copper.—As, in dissolving the mercury, the protoxide is easily 
formed, instead of the suboxide, particularly if too high a temperature 
be employed, it is advisable, in order to avoid an excess of mercury 
in the amalgam, to take 223 parts of sulphate of copper, and to add 
to the washed amalgam, which is kept stirred, a quantity of mercury, 
in minute portions, corresponding to the amount of suboxide con¬ 
tained in the mercury-salt, until the whole has become sufficiently 
plastic. (This amalgam is obtained easily and rapidly, by moistening 
finely-divided copper with „a few drops of a solution of nitrate of sub¬ 
oxide of mercury and then triturating the metal witli mercury in. 
a warmed mortar. The rubbing must be continued for some 
time, and may be carried on under hot water; mercury is added 
until the required consistence is attained).—The amalgam is not 
affected by hot water, nor by dilute acids or alkalies, alcohol or ether, 
and may be applied for various other purposes, f. i v as cement, &c. 

Copper coutainiiiff Nickel.— G. F. Wille has undertaken, for the 
Hessian Board of Mines, the analysis of various smelting-products, 
containg nickel(1). These products are : 

1. Coarse copper (black copper), from Richelsdorf, obtained by 
fusing together the scoriae resulting in the refining of the copper 
at that place. 2. Refined copper, obtained from this black copper. 
3. Another specimen, of the same kind, obtained®from the coarse 
copper of the Friedrichs works, at Richelsdorf; highest disk. 4. The 
same, second disk. 5. Refined copper from the common black copper 
of the Friedrichs works; 'highest disk. 6. The same, second 
disk. (The following disks of 3. and^ 4. contain only traces of 
nickel). 


J. Pr. Clicm. XLII, J89. 
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Copper 


1. 

71-0 

2. 

76-8 

3. 

83-25 

4. 

96-98 

5. 

83-00 

C. 

87-75 

Copper 

containing 

nickel. 

Iron 

. 

110 

40 

3-40 

0-20 

0 80 

0-30 


Nickel . 

. 

100 

13-6 

12*82 

2-99 

12-10 

7-85 


Cobalt and arsenic. 

— 

— 

— 

— 

trace 

trace 


Oxygen 

. 

— 

— 

— 

— 

3-70 

2-58 


Sulphur 

• 

7-0 

51 

1-19 

010 

— 

— 


Loss 

• 

1-0 

0-5 

— 

— 

0-40 

1-52 




100-0 

1000 

100-66 

100-27 

10000 

100-00 



Compare with these, former observations on the amount of nickel 
in copper, by Genth(l). Considerable quantities of nickel have 
for some years past been obtained, as a secondary product, in the 
refining of copper, at the Saxon works, at Griinthal. 

Kickeispciss. — 11. F. Marchand(2) has published an analysis, 
made by Schneider, of nickclspciss, remarkable for the consi¬ 
derable quantity of bismuth which it contained. The separation 
of the cobalt and nickel was effected according to II. Hose's 
method : 


Sulphur 

. 

2-182 

Carried over . 

. 51-659 

llismulh 

. 

. 13-185 

Cobalt . 

. 3-262 

Arsenic- 

. 

. 35-319 

Nickel . 

. 43-248 

Iron 

• 

. 0-973 

Copper . 

1-568 



51-659 


99737 


Niiicltlnpr-I'rmlurts containing Nickel.— C. Schnabel(3) has com¬ 
municated the following analyses of smelting-products containing 
nickel: 



llcfined copper containing 

Nickel from 


nickel. Isabella Foundry, 

llenkel of Cassel; 


near Dillenburg. 

made from Nickelspeiss. 

Copper . 

97-49 

7-96 

Nickel . 

0-69 

89-35 

Iron 

0-31 

2-69 

Sulphur 

014 

— 

Silicium 

1-35 . 

— 

lie riimii-Silvcr-— 

-The English alloy, called German silver, has he 


analysed by Louyet( t) and by Elsner(5). Nos. 1 to 3 are used in 
Birmingham for utensils which arc afterwards plated; No. 4, from 


(1) J. I’r. Chem. XXXVII, 193. (2) J. Pr. Client. XL1I1, 317. 

(3) Pogg. Ann. LXXI, 51(3; Dingl. Pol. J. CV, 238. 

(I) Tcclinologistc Dccbr. 184(3; Dingl. Pol. J. Cl II, 234. 

(3) From tlie Vci-handlungrii des preussischcu Geiverbeveieins, in Dingl. Pol. 3. 
c:ilT, i:>5. 
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Sheffield, is used for stay-busks, and is remarkable for its peculiar 
elasticity. 100 parts of the metal contained : 




Louyet. 


j Eisner. 

No. 1. 

No. 2. 

I No. 3. 

No. 4. 

Copper .... 

63-34 

62-40 

62-63 

574 

Zinc. 

1701 

2215 

26-05 

j 250 

Nickel .... 

1913 

1505 

10-85 

! 13-0 

Iron. i 

trace 

trace 

trace 

| 3-0 

Loss. 1 

0-52 

0-40 

0-47 

! 1-6 


Fusing-points of various Alloys. —Thomson(l) has determined the 
fusing-points of alloys of lead, tin, bismuth, and zinc.—The alloys of 
lead and tin gave the following results: 


Ratio of the equivalents. 

Spec. grav. 

A 

t \ 

found. calculated. 

Fusing-point. 

Pb + Sn 

9-288 

9-899 

182-2" 

Pb + 2 Sn 

8-688 

9-209 

182 8 

Pb + 3 Sn 

8-549 

9-002 

182-8 

Pb + 4 Sn 

7-850 

8-545 

190-0 


In all cases, therefore, there is expansion and a decrease of the fusing- 
point; the mean of the fusing-points of the two metals, observed 
separately, being 273-6°.—The alloys Pb + Bi and Pb + 2 Bi 
had the spec. grav. 10-831 and 10-509, while the calculated mean 
spec, gravities are 10-580 and 10-328; in these cases, consequently, 
a contraction takes place. The fusing-point of the former alloy is 
134*3°, that of the latter 128-2°; the mean of the fusing-points of 
the tw r o metals, observed separately, is 288-0°.—These alloys are fine 
and white, but brittle. The alloys of tin and bismuth are siifiilar. 

Spec. grav. Fusing-point. 


found. calculated. 

Bi + Sn 8 709 8-972 137-8" 

Bi +■ 2 Sn 8-418 8-513 134-4 

The alloys of tin and zinc, which f#c white, malleable, and similar 
to pewter, gave the following results : 

Spec. grav. Fusing-point. 

( -*-A 

found. calculated. 

Zn + Sn 6-427 7-181 195-3" 

Zn + 2 Sn 7 231 7 222 196-5 


(1) Verh. Gew. Ref. Pr. 1848, 45, (in ahstr.) from Proceed. Phil. Soc. Glasgow. 
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The alloy, Sb + Pb, is white, brittle, and has a spec. grav. lower 
than the mean of its constituents; Sb + Sn is very brittle, its spec, 
grav. is above the calculated number. 


Manufacture of Sulphuric Acid. —The well-known method of 
manufacturing sulphuric acid in leaden chambers is considered by 
practical men to be the best adapted for operations on a large scale, 
and is now exclusively in use. The advantages, however, of this 
process are counterbalanced, to a certain extent, by the necessity 
which it involves of apparatus, equally expensive in its erection and 
maintenance. But the desideratum of a simpler and cheaper prac¬ 
tical method does not appear to be satisfactorily met, by either of the 
inventions upon which we have to report. 

One of these is a method devised by Schneider(l), for obtaining 
sulphuric acid from crude sulphur, in a simple, cheap apparatus, by 
means of “ peculiarly prepared pumice-stone,” whereby the necessity 
of leaden chambers, or the co-operation of the oxides of nitrogen, is 
obviated. This invention lias attracted great attention in the manufac¬ 
turing world, more particularly in consequence of the recommendation 
of MM. l’ayen, Pclouze, and Dumas, the official reporters of the 
Academy in Paris. In the description of the process published by 
Schneider, the expenses of the apparatus are calculated at less than 
one half of the cost of leaden chambers requisite for the manufacture 
on an equal scale; the specification is copious in the less important 
details, and, on the contrary, laconic and obscuue in the most essen¬ 
tial points; the “ peculiar” preparation of the pumice-stone is alto¬ 
gether passed over in silence. The otherwise very minute design of 
the apparatus is likewise unintelligible, on account of the sectional 
and ground-plans not being in correct relation to each other, accord¬ 
ing to the rules of drawing. The apparatus consists of a s^&tem of 
wide earthenware tubes, connected by bent joints, and opening into a 
reservoir after several reduplications.' A mixture of sulphurous acid 
and air passes from a burner into one end of this range of tubes ; 
the cun-cut of gas is made to pass not through but over the pumice- 
stone, which is exposed in flat vessels throughout the entire length 
of the tubes, but without filling the bore; a jet of water flows 
in at each of the bends, and is distributed by means of auxiliary 


(1) Bull. Soc. il’Ene. 1848, 78 ; Dingl. Pol. J. CVII. 159, 383; complete description 
and drawings in Bull. Soc. d’Enc. 1848, 372; Dingl. Pol. J. CIX, 354. 
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pipes over the various vessels containing the pumice-stone, from 
which it removes the sulphuric acid, and then flows downwards into 
the reservoir. The manner in which the auxiliary tubes act is quite 
unintelligible, both from the specification and from the drawing. 

We might conjecture the preparation of the pumice-stone to 
consist of platinization; the means employed by Schneider would 
then be a species of cheap spongy platinum. So much is certain, 
that the slight efficacy of pumice-stone is very perceptibly in¬ 
creased, by coating it with 2 per cent of platinum. As far as 
we can learn, however, Schneider denies the co-operation of this 
metal; he sells his process as a secret, but as he declines to convince 
the purchaser, by ocular demonstration, of the efficacy of his appa¬ 
ratus on the large scale, before payment of the stipulated sum, we 
may be still a long time before it is in our power to report farther 
on this subject, and must, therefore, leave it undecided, whether 
Schneider’s invention be one of those intended rather for sale, 
than for a practical or useful object. It has, as yet, met with 
scarcely any application. 

A patent has been granted in England to Tilghman(l), for a 
process in which the crude sulphur, used in the manufacture of 
sulphuric acid, is replaced by gypsum. The patentee exposes to a 
strong red heat fragments of gypsum, contained in an earthenware 
cylinder, coated inside with magnesite, and placed in a perpendicular 
position in the furnace, steam being allowed to enter at the bottom, 
through a system of red-hot earthenware pipes; the gaseous products 
of decomposition (namely—oxygen, sulphurous, and sulphuric acids) 
pass out at the upper end, into the leaden chambers. He states that 
caustic lime remains in the retort.—This decomposition does not 
succeed on a small scale, even at a bright-red heat. The process, 
if at all practicable, is likely to be more expensive than the employ¬ 
ment o^erudc sulphur. 

Tilghman treats anhydrous sulphate of magnesia in the same 
manner; the sulphates of strontia and baryta are worked accord¬ 
ing to the same principle, by being heated on the hearth of a 
reverberatory furnace, through the roof of which the steam-pipes are 
introduced. 

Norta-Uanufarturc.— The conversion of Glauber’s salt into soda, on 
the large scale, has, since Leblanc’s invention, gradually attained 
an enormous extension; a number of other branches of industry 
dependent on the permanent necessities of man, and not on fashion. 


(1> Ri p. of Pat. Inv. 1817, 160; Diiigl. Pol. J. OVI, 1%. 
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have become its tributaries. It is remarkable, however, that the 
chemical rationale of the manufacture of soda, should have remained 
so totally neglected by chemists during the last twenty years, although 
we were far from possessing a clear insight into .its nature ; we have, 
therefore, the more occasion to rejoice that very active attention has 
been paid to it in the last two years. Our thanks are chiefly due to 
J. Brown(l) and B. Ungcr(2) for their ^investigations, which are 
interesting both in a practical and in a theoretical point of view. 
While Brown limits hjs research exclusively to the practical part of 
the subject, and is chiefly engaged in determining the chemical con¬ 
stitution of all the products occurring in the course of the soda- 
manufacture, B. Unger pays more attention to the purely scientific 
part of the question, with a view to elucidate the theory of the 
transformation of the Glauber’s salt into soda. 

Brown commences with the fundamental natural product, chloride 
of sodium, and compares with it the Glauber’s salt resulting from its 
decomposition. 

The chloride of sodium is derived from the salt-brines of the new 
red-sandstone, in the county of Cheshire, in the north of England, 
from which the soda-manufactories of this country are almost exclu- 


sively supplied. He found : 

In chloride of 

In the Glauber’s salt 


sodium. 

prepared therefrom. 

Chloride of sodium 

. 93161 

1-09.5 

Chloride of potassium 

. trace 

Chloride of magnesium 

0106 

— 

Sulphate of lime 

1-009 

0-973 

„ „ magnesia 

0135 

0-289 

Carbonate of lime 

0-150 

— 

Sulphate of soda 

. — 

96217 

Sesquioxide of iron 

— 

0-230 

Sulphuric acid . 

. — 

0-885 . 

Water .... 

5-460 

— 

Sand .... 

. — 

0-310 


100-021 

99-999 


Lcblanc directed Glauber’s salt, limestone, and coal, to be used in 
the proportions of 100 : 100 : 50 ; at present, however, the propor- 


(1) Proceedings of the Phil. Soc. of Glasgow; Phil. Mag, [3] XXXIV, 15; Dingl. 
Pol. J. CXI, 343. 

(2) Ann. Ch. Phono. LXI, 129; LX111, 104; LXV1I, 78; Dingl. Pol. J. CIV, 45; 
CXI, 334; J. Pharm. [3] Xll, 129. 
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tions 100 : 103 : 62, are generally employed, as answering better. 
We pass over the detailed description of the balling process, and 
remark only that in practice the fusion is considered as complete, 
and the mass fit for being withdrawn from the furnace, at a period 
when there is still a lively disengagement of gas (called candles), and 
not when the latter has ceased altogether. Brown and Unger 
found the product of fusion to contain : 



English crude 

Crude soda 


soda. 

from Ringkuhl. 


Brown. 

Unger. 

Sodium 

18-345 

18-53 

Calcium 

. 21-670 

25-88 

Magnesium 

0-214 

0-40 

Iron . 

3129 

1-54 

Alumina 

1-038 (1! 

trace 

Sulphur 

12-536 

11-85 

Chlorine 

1-131 

1-55 

Sulphuric acid 

0-643 

1-13 

Carbonic acid 

. 14-520 

15-30 

Silicic acid . 

3-394 

4-08 

Water 

. ‘ 0-700 

4-99 

Sand . 

4-285 

202 

Carbon 

J-99K 

. 1-59 

Ultramarine ? 

0-295 

— 

Oxygen and loss . 

9-723 

11-14 


100-000 

100-00 

Soluble portion . 

. 40-43 

1 not dcler- 

Insoluble portion 

. 59-56 

/ mined. 


According to Unger, the water exists partly as hygroscopic 
moisture (2-10 per cent), and partly in chemical combination (2‘89 
per cent); no other sulphur-acid, but SO.,, could be detected, nor 
any poly-sulphide.—On exhausting the crude soda, a green solution 
is obtained, which, as is well known, is decolourized at the boiling 
temperature, with the separation of green flakes. Brown finds 
these flakes to consist of silicic: acid, alumina, and a little lime, and 
concludes, rather hastily, that they arc (decomposed) ultramarine, 
upon the sole ground that this compound has been now and then 
observed in the soda-furnaces. It is much more probable that this 
green colour arises from sulphide of iron, and that Brown has over¬ 
looked the iron in those flakes. 

The direct results of analysis have been arranged by Brown and 
Unger as shown in the following table, into which wc have intro- 


(I) The original gives, erroneously calculated, 0-846. 
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duccd, for the sake of comparison, an analysis, by Richardson, of 
crude soda from Newcastle. 



Brown 

Unger. 

Richardso 

Carbonate of soda 

. 35-64 

23 57 

9-89 

Hydrate of soda 

. 0-61 

11-12 

25-64 

Sulphate of soda 

. . . 116 

1-99 

3-64 

Chloride of sodium . 

. 1-91 

2-54 

060 

Soda-alumina . 

. 2-35 

— 

— 

Sulphide of sodium . 

. 113 

— 

— 

Oxysulpliidc of calcium 

(3 CaS, CaO) 29-17 

34-76 

35-57 

Caustic lime 

. 6-30 

Carbonate of lime 12-90 

15-67 

Sulphide of iron 

4-92 

2-45 

1-22 

Silicate of magnesia . 

. 3-74 

4-74 

0-88 

Water 

. 0-70 

210 

217 

Ultramarine (?) 

. 0-29 

— 

— 

Carbon 

800 

1-59 

4-28 

Sand 

4-28 

2 02 

0-44 


100-20 

99 78 

10000 


That this arrangement is more the result of speculative con¬ 
jecture, than of inductive proof, is at once evident from the great 
difference exhibited in the above columns, when compared with the 
remarkable coincidence which we observe in the direct results of 
the analyses. The principal difference exists in a most important 
point, namely in the distribution of the soda. Unger assumes the 
surplus of lime to be in the state of carbonate, and an equivalent 
amount of soda to exist as hydrate. This assumption, which is of 
itself improbable, cannot be considered as supported by the largo 
amount of hydrate of soda found by Sclnvarzcnberg in the soda 
of Kassel, to which Unger refers, as this may be a product of the 
process of exhaustion. If, on the other hand, Unger shows, by a 
direct experiment with crucible and wind-furnace, that on subjecting 
to a red-heat a mixture of 3 equivalents of carbonate of lime, with 
1 equivalent of Glauber’s salt, and an excess of cavbon, a portion of the 
lime remains as carbonate, this can scarcely be alleged as a proof in 
support of his view j for, in the open fire of the soda-furnaces, the 
circumstances are much more favourable for the separation of the 
carbonic acid from the lime. Brown, by digesting the crude soda 
with alcohol, by which only a very small amount of alkali was dis¬ 
solved, has furnished a proof of his view, according to which the 
excess of lime exists as caustic lime, there being only very minute 
quantities of soda present in the form of hydrate.—Dumas had 
suggested the composition 2 CaS, CaO for the combination of lime 
with sulphide of calcium present in erude soda, the formation of 
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which is so important for the after-process of solution. Unger has 
deduced, both from the result of his analysis, and from analogy 
with the 3 BaS, BaO, described by II. ltose, the composition 
3 CaS, CaO, which has also been adopted by Brown. 

The refuse left after the exhaustion of the crude soda, which 
contains the whole amount of sulphur in the Glauber’s salt, has been 
analysed by both chemists, according to the same method as 
the crude soda; Brown examined a sample from a manufactory, 
and Unger, one prepared by himself from the crude soda of 
Cassel. 


Found in Analysis. 


Calculated in relation to the crude soda. 


Brown. 

|t 

huger. 


Brown. 

linger. 

Sodium 

Calcium . 

Magnesium 

Iron 

Sulphur . 

Sulphuric acid . 
Carbonic acid . 

8SS&J } 

Silica 

Sant) 

Charcoal . 

Oxygen and loss 

j 

32*)9 
0*43 
3 9G 
13*18 
2-30 
1119 

2-10 

5-28 

5-75 

12-08 

11-34 

10(1 

3011 

0-30 

2-5(1 

18-90 

8 >5 

2- 5(1 
315 
5-9-1 

3- 09 
2-60 

11-59 

Carbonate of lime . 

3 CaS, CaO 

Silicate of magnesia . 
Scsquio.vide of iron . 
Sand 

Charcoal . 

2-1-22 

20-36 

5-99 

5-71 

5-75 

12-71 

19-56 
32-80 
6-91 
3-70 
. 3-09 
2-60 

Insoluble portion 

Sulphate of lime 
Hyposulphite of Jinie 
Bisulphide of calcium 
Sulphide of calcium . 
llvdrate of lime 
Carbonate of soda . 
Sulphide of sodium . 
Water 

74-71 

4- 28 
trace 

3-58 

8-53 

5- 58 

1-31 

210 

3- 69 

4- 12 
4-67 
3-25 

10-69 

1-78 

3-45 




Soluble portion 

25-38 






10012 

100-31 


Brown found in the soda-residue 26*26 per cent of soluble, and 
73*74 of insoluble matter; the latter contained 10*66 of carbonic 
acid, and 21*89 of calcium. It is remarkable that he makes no 
Mention of a sodium-determination, and yet enumerates carbonate of 
soda in the arrangement of the results; he has, likewise, not stated 
specially, whether the residue investigated by him was cpiite fresh or 
not, which is of great importance, as it undergoes rapid oxidation 
yvhen exposed to the air. According to Brown’s approximate 
determination, the sulphur in the bisulphide of calcium amounts to 
2*2 per cent, whilst that present in the form of hyposulphurous 
acid is scarcely estimable. Unger found in the former 4*68, in the 
latter 0 016 per cent. 
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Theory of the conversion of Glauber's Salt Into Soda. —The analyses 
of crude soda and of the soda-residues, the composition of which is 
subject to great valuations, by no means afford a sufficient founda¬ 
tion, whereupon to construct a theory of the soda-process, as Unger 
has ventured to do.. We are the more justified in leaving this theory 
unnoticed, as Unger, returning to the path of experimental inquiry, 
soon abandoned it himself. In two later treatises(1), the same 
chemist has published a series of highly valuable facts, upon which 
we have to report. 

The first part of his investigations is devoted to the actioi? of the 
coal on Glauber’s salt, irrespectively of lime, and that of the Glauber’s 
salt on lime, irrespectively of coal, at different degrees of ignition. 
Experiment showed: 

1. That carbonic acid is not reduced, by carbon, to carbonic oxide, 
at the fusing-point of silver. 

2. That when Glauber’s salt is heated with carbon to a temperature 
lying between the fusing-points of 14| carats silver, and of pure 
silver, a considerable quantity of carbonic acid, and only traces of 
carbonic oxide, are formed. 

In a mixture of 2G-G7 parts by weight of sugar-charcoal (con¬ 
taining 21-27 of carbon), and 73-33 of Glauber’s salt, there remained 
unattached, after exposure to a red-heat (at which, as proved, no 
sulphide of sodium is volatilized), 11-35 parts by weight of charcoal; 
12-92 parts by weight of carbon had, therefore, been oxidized by the 
oxygen of the Glauber’s salt. According to calculation, this oxygen 
requires 12*39 parts of carbon for conversion into carbonic acid. 

3. That by heating to redness sulphide of sodium and Glauber’s 
salt, sulphuric acid is decompose: for, in a mixture of charcoal with 
from 12 to 50 times its weight of Glauber’s salt, much more of the latter 
is decomposed than corresponds to the amount of carbon oxidized. 

4. That Glauber’s salt, and carbonate of lime, interchange then- 
acids, at the temperature at which the former is reduced by char¬ 
coal. This interchange, however, gives rise to a series of complicated 
phenomena; for, the constant loss, by ignition, which a mixture 
of Glauber’s salt and carbonate of lime sustained (both chemically 
pure, and employed in the proportions of 1 : 3, of 2 : 3, and of 
1 : 1 equivalents), invariably exceeded, by several units per cent, 
the loss of carbonic acid experienced by the excess of lime, i.e. of the 
carbonate of lime which had not interchanged its acid. From this 
observation, as well as from the analysis of the residue left after 

(1) Ann. Ch. Pliarm. LXIII, 210; LXV1I, 78. 
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ignition, Unger concludes that 3 equivalents of Glauber’s salt act on 
1 equivalent of carbonate of lime, and that, besides carbonic acid, 
some oxygen is always disengaged, the latter evidently from the 
sulphate of lime. The residuary substance contains Ca SO; this 
residue Unger assumes to have the composition 3 CaS + CaO, S0 3 , 
and to be the substance which is subsequently converted into the 
basic sxdphide of calcium (3 CaS + ’CaO). It is not well ascertained 
by what the loss of oxygen of the gypsum is occasioned, and in 
what way the basic sulphide of calcium of the soda-residue arises 
from 3 CaS 4- CaO, SO. r 

The second part treats of the comportment of the three substances 
used in the manufacture of soda, when simultaneously acting upon 
each other under various circumstances. 

1. Influence of temperature. An intimate mixture of 100 parts 
of Glauber’s salt (anhydrous), 100 of carbonate of lime, and 55 of 
pulverized beech-charcoal was exposed to six different degrees of 
heat. The mass did not fuse at any of the temperatures; in each 
experiment the soluble salts were separated, and analysed. 


Constituents of the 
soluble portion. 

First 
degree 
of beat. 

Second 
degree 
of beat. 

| Fusing- 
; point of 
: silver. 

i 1 

Fourth 
degree 
of beat. 

Fifth 
degree 
of heat. 

Temperature 
at which cop¬ 
per becomes 
soft. 

Carbonate of soda 

10-8 

15-4 

i 290 

260 

19-0 

14-4 

Sulphide of sodium . 

! 0-3 

0-6 

, 09 

6-9 

11-8 

15-8 

Hyposulphite of soda 

0-0 

0-0 

; o-4 

0-6 

. 0-9 

1-6 

Sulphate of soda. . 

26-5 

23-2 

! 10-3 

3-5 

3-2 

1-6 


This table shows, that the formation of carbonate of soda increases 
up to a certain point with the rise of temperature, that, it attains a 
maximum at the temperature of fusing silver, and diminishes at 
higher temperatures. No one of the six products can be properly 
called crude soda, although the three first approach it in composition, 
after subtraction of the large amount of undecomposed Glauber’s salt. 
Hence, in addition to the correct composition of the mixture, and 
the adjustment of temperature, a third condition is requisite for the 
formation of crude soda, this is— 

2. The influence of aqueous vapour on the red-hot mass. If the 
above products of ignition be exposed to a temperature, lying between 
the fusing-points of an alloy of 1 silver, and 9 tin, and of an alloy 
of equal parts of these metals, and a current of aqueous vapour be 
passed over them, they are converted into the true crude soda. 
Some experiments made with sulphide of calcium, and with a 
mixture of gypsum and charcoal (which decomposes aqueous vapour), 
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showed, that by the action of the vapour at a red-heat, a portion of 
the sulphide of calcium gives up its sulphur to the hydrogen, taking 
oxygen in its place (4 CaS + HO = 3 CaS, CaO + HS). The 
efficacy of the aqueous vapour is owing, therefore, principally to the 
formation of oxysulphide of calcium—that all important compound 
for the manufacture of soda; in the presence of carbonic acid CaO, 
C0 3 , is likewise formed. 

We conclude with the hope, that Unger may soon have the 
opportunity afforded him of putting to the test of practice the 
valuable results which he has gained by scientific experiments con¬ 
ducted in the laboratory, and of comparing them with those of opera¬ 
tions on a large scale. 

Soda. —The commercial products obtained from crude soda have 
been farther examined by Brown (loc. cit. II. p. 293), in the form 
in which they arc generally obtained in this country. The results 
arc given in the table below. 

The fused mass (crude soda) is exhausted by warm water, accord¬ 
ing to the method of successive saturation; No. I. and II. are the 
salts obtained by evaporation and desiccation of this ley at 100°; 
the saline mass is then calcined (carbonated) in the carbonating- 
.furnace (III. and IV.) to “ soda-ash —In the so-called carbonate 
of soda- process, it is customary to evaporate nearly to dryness, 
and to allow the mother-liquor (containing the NaS and 110, NaO) 
to drain off from the crystals which are deposited during the 
concentration ; the residuary salt, dried (V. and VI.), is finished 
off in the carbonaling-furnace (VII. and VIII.) A better kind is 
prepared by repeated solution, evaporation, and calcination of the 
former (IX. and X.) This purer kind serves, moreover, for the 
preparation of crystallized carbonate of soda (XI. and XII.) The 
purest product, finally, which is sometimes employed in glass-works 
(XIII. and XIV.), is obtained by the calcination of crystallized soda. 



I. ami 11. 

111. and IV. 

V. and VI. 

VII. and VIII. 

Carbonate of soda . . . 

68-91 

65-51 

71-61 

70-46 

79-64 

80-92 

84-00 

83-76 

Hydrate of soda.... 

11-43 

16-07 

11-23 

1313 

2-71 

3-92 

106 

0-73 

Sulphate of soda . . . 

702 

7-81 

10-20 

915 

8-64 

7-43 

8-76 

9-49 

Sulphite of soda . . . 

2-23 

213 

1-11 

1-14 

1-24 

1-11 

trace 

0-38 

Hyposulphite of soda . . 

trace 

trace 

— 

— 

trace 

trace 

— 

— 

Sulphide of sodium . . 

1-31 

1-54 

— 

— 

trace 

0-23 

— 

— 

Chloride of sodium. . . 

3-97 

3-86 

3-05 

4-28 

4-13 

3-14 

3-22 

2-29 

Soda-alumina .... 

1-02 

1-23 

0-92 

0-73 

1-17 

1-01 

1-01 

0-62 

Silicate of soda .... 

103 

0-80 

1-04 

0-99 

1-23 

1-32 

0-98 

0-78 

Insoluble portion . . . 

0-81 

0-97 

— 

— 

0-97 

0-77 

0-71 

0-84 

Sand. 

— 

— 

0-31 

0-46 

-r 

— 

— 

— 
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IX. ami X. 

XL and XII. 

XIII. and XIV 

Carbonate of soda . 

81-31 

84-72 

36-47 

36-93 

98-12 

97-98 

Hydrate of soda 

trace 

0*28 

0-94 

0-54 

1-08 

1-12 

Sulphate of soda 

10-26 

9-76 

— 

— 

— 

— 

Sulphite of soda 

trace 

— 

— 

-- 

— 

— 

Chloride of sodium 

3-48 

3-14 

0-42 

0-31 

0-74 

0-56 

Soda-alumina . . 

063 

0-71 

— 

— 

— 

— 

Silicate of soda . . 

0-41 

0-32 

— 

— 

— 

— 

Water. 

— 

— 

6215 

62-21 

-T- 

— 

Insoluble portion . 

0-25 

0-50 

— 

— 

— 

— 


Beringev(l)—relying upon the fact, that sulphide of sodium is not 
decomposed by ea # rbonic acid except in the presence of aqueous vapour, 
at a rcd-hcat, and that this rather slow process is accelerated by ad¬ 
mitting free carbonic acid—has conceived the idea of manufacturing, 
in this manner, soda without limestone, from the reduced Glaubers 
salt. He acknowledges, however, that this idea is not practical in 
its application to the usual soda-process—a view with which we 
perfectly agree—and wishes to confine it to the working up of the 
mother-liquors. For this purpose, the carbonic acid from the lime¬ 
kilns of the chloride of lime manufactories is to be employed; 
which, however, would, in practice, be more troublesome tfian 
profitable. 

New Method of Manufacturing Soda. —In the commencement of 
1847, Tilghman(2) took out a patent, in England, for a process of 
manufacturing soda, which has attracted much attention, and would, 
if its practicability should be confirmed, create a great revolution in 
this branch of industry. The conversion of the chloride of sodium 
into soda is effected by his process without the use of sulphur, or 
of sulphuric acid,—solely -by the action of aqueous vapour and 
alumina (prepared by igniting sulphate of alumina), at a red-heat. 
The alumina is placed, in pieces of £ of a hundred weight, into a red- 
hot cylinder of fire-clay, through which steam, mixed with the vapour 
of chloride of sodium, is passed. The latter is obtained by passing 
the steam into a cast-iron retort, in which chloride of sodium is 
maintained in a state of fusion. The products of this reaction are, 
on the one hand, hydrochloric acid which streams into a condenser, 
on the other hand, a mass containing aluminate of soda which remains 
in the cylinder; after exhaustion with hot water, and desiccation, the 
residuary alumina may be used again. The ley containing the 
aluminate of soda is treated with carbonic acid, and thus converted 


(1) Dingl. Pol. J. CIV, 286. 

(2) Rcperl. of Patent Inventions, Sept. 1847, 160; Dingl. Pol. J. CV1, 196. 
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into carbonate of soda. The action of alumina on chloride of sodium, 
however, is by no means energetic at a red-heat, and the employ¬ 
ment of a white-heat would, in practice, be attended with many 
difficulties. 

In another part of his patent, the inventor of the new soda-process 
opens a no less inviting prospect, by indicating a similar method 
for the conversion of chloride of sodium into sulphate of soda, 
without the aid of sulphur, or free sulphuric acid, which may then 
be transformed into carbonate of soda. For this purpose, an earthen¬ 
ware cylinder is filled with equal parts of chloride of sodium and 
gypsum, and the charge being heated to redness, q^ueous vapour is 
passed over it. The hydrochloric acid formed is collected in a con¬ 
denser. The soluble salts of the product are extracted with water, 
and the Glauber’s salt separated by crystallization from the unde- 
composed "chloride of sodium. 

The inventor mixes the Glauber’s salt, thus obtained, w'ith pulverized 
alumina, spreads the mixture on the hearth of a reverberatory furnace, 
and passes a current of steam over the red-hot mass which is kept 
continually stirred. After the decomposition is effected, the soda 
is extracted with water, and the solution treated with carbonic acid, 
as mentioned in the foregoing case. 

Whether these methods are calculated to replace the prevailing 
process of Leblanc, and if so, which of the two possesses the greatest 
practical advantages, must be decided by farther experience; the 
results, up to the present time, have not been made public. In an 
experiment on the small scale, upon the decomposition of chloride of 
sodium, by gypsum, and aqueous vapour, an abundant disengagement 
of hydrochloric acid, as well as the reactions of Glauber’s salt in the 
soluble portion of the residue, were observed, if a glass combustion- 
tube was employed, but not when the process was conducted in a 
gun-barrel. Hence, the silica in the retorts used for the decom¬ 
position would appear to play but too important a part in Tilgh- 
mail’s patented process. 


salt. Salt-works. —In his memoir, “ Untersucliung dcr konigl. 
W'iirtembci'geschcn Salinen,” Fehling has examined, not only the 
salt-brines (vide his analyses, II. p. 257), but also various secon¬ 
dary products of the salt-works, and the salt destined for commerce. 
The eighteen kinds of commercial common- and rock-salt contain, in 
addition to chloride of sodium, chloride of calcium, sulphate of soda, 
sulphate of lime, carbonate of lime, carbonate of magnesia, alumina. 


New 

method of 
manufac¬ 
turing 
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and moisture. The rock-salt of Wilhelmsgluck contains from 98-36 
to 99-97 per cent of chloride of sodium; the different varieties of 
common-salt contain between 92'19 per cent (middling salt from 
Fricdrichshall), and 98-9 per cent (schwiibisch Hall) of chloride of 
sodium. Sulphate of lime is the predominant impurity. Other 
chlorides, besides chloride of calcium, are not present as impurities, 
and this latter is contained only in six kinds. 

All the mother-leys (the spec. grav. of which varies between 
1-2028 and 1*2081) contain chloride of sodium, bromide of sodium, 
chlox-ide of calcium, sulphate of lime, and chloride of magnesium ; 
only five contain jhloride of potassium, only two sulphate of soda, 
and one sulphate of magnesia. By farther evaporation of these, the 
so-called “ concentrated mother-leys” are obtained, which are better 
adapted for medicinal purposes, and distant carriage. Their spec, 
grav. is between 1*2113 and 1-2555; they contain -estimable 
quantities of chloride of potassium which was not detectable in 
the original mother-leys. The more soluble salts are present in 
considerably larger, and the chloride of sodium in correspondingly 
smaller quantities. This is particularly exhibited in the amount of 
bromide of sodium: in the first mother-ley of Fricdrichshall, this 
salt is contained to the extent only of 2 grains, in the second of 
14*8 grains, but in the third, there is as much as 57’5 grains to the 
pound. Iodine was not detectable in any one of the liquors. 

Of the incrustations deposited in the pans, five were examined, 
and found to contain chloride of sodium, chloride of calcium, chloride 
of magnesium, sulphate of soda (only in that from sehwabisch Hall), 
and sulphate of lime, as principal constituents, besides the carbonates 
of -lime and magnesia (ojily in that from schwiibisch Hall), ses- 
quioxidc of iron, alumina, clay, silica, and water. 

Manufacture of Chromates.— Jacquelaiu(l) has published a pro¬ 
cess for the conversion of chrome-ore (chromoferritc) into bi¬ 
chromate of lime, from which the bichromate of potassa may be 
prepared by double decomposition. This method is more convenient 
and cheaper than the direct manufacture of the potassa-salt from 
the ore. 

The ores, ground to an exceedingly fine powder, and sifted, are 
mixed in revolving casks with chalk; the mixture thus obtained is 
exposed, .in layers of from 1 £ to 2 inches thickness, upon the hearth 
of a reverberatory furnace, for from 9 to 10 hours, to a bright red- 


(1) Moniteur Industriel, 1847, No. 1182; Dingl. Pol. J. CVI, 405 ; CVII, 134 ; J. 
I’r. Chcin. XLI1I, 202 ; comp, the other references, Vol. 1. p. 318. 
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heat, and turned at least every hour. After this treatment the mass 
is soluble in hydrochloric acid, with the exception of the sandy por¬ 
tions ; it has a yellowish-green appearance, and consists now prin¬ 
cipally of neutral chromate of lime.—The resulting mass is rubbed 
down between millstones, then suspended in hot water, and sulphuric 
acid added, until the reaction is slightly acid, the mixture being kept 
continually stirred. The lime-salt is thus converted into the bi¬ 
chromate ; it still contains sulphate of protoxide of iron which may 
be precipitated in the same vessel, by means of milk of lime, whereby 
the chrome-salt is not altered. After the liquid has become clear by 
standing, it is removed from the sediment, and contains now only 
bichromate of lime, together with some gypsum; it may be used at 
once for the preparation of bichromate of lead, potassa, &e. 

Tilgliman(l) proposes to expose the finely powdered chrome-ore, 
mixed with 2 parts of sulphate' of potassa, and 2 parts of lime, to a 
red-heat, for from 18 to 20 hours, in the powerfully oxidizing fire of 
a reverberatory furnace, through which, simultaneously, a current of 
aqueous vapour is conducted. 

Another proposal of the same chemist, worthy of attention, is to 
ignite the elirome-ore with powdered felspar and lime. 

Manufacture of Ferrocyanide of Potassium.— The invention of 
Possoz and Boissiere(2), of preparing ferrocyanide of potassium 
with the aid of atmospheric nitrogen, which has of late created con¬ 
siderable sensation, consists in exposing, for 10 hours, to an intense 
wliite-licat, powdered charcoal, saturated with 30 per cent of potassa, 
in vertical, wide, earthenware cylinders, through which a current of 
air is made to pass. The ignited charcoal is mixed w T ith powdered 
iron-spar, and exhausted. 

Hardening of Plaster of Paris.— According to Keating(3), gyp¬ 
sum may be readily hardened by means of borax, in the same manner 
as with alum. For this purpose, he soaks the ignited mass of gyp¬ 
sum completely with a solution of 1 part by weight of borax, in 
9 parts by weighf of water, afterwards- strongly ignites it for a period 
of 6 hours, and then reduces it to powder. Still better results are 
obtained, by adding to the above solution 1 part by weight of 
bitartratc of potassa, and the double amount of water. 

(1) Repert. of Patent Inventions, 1847, 155, 160 ; Dingl. Pol. J. CVI, 195, 201. 

(2) Compt. Rend. XXVI, 203; Dingl. Pol. J. CVII, 444. For the description and 
drawings of the apparatus, vide Lond. J. of Arts 1845, 380; Dingl. Pol. J. XCV, 293; 
also Repert. of Patent Inventions 1847, 280; Dingl. Pol. J. CIV, 446. 

(3) Repert. of Patent Inventions, 1846, 184 ; Dingl. Pol. J. CIV, 158; J. Pr. Chem. 
XL, 191 ; Bull. Soc. d’Enc. 1847, 93. 
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Addition of Slaics to Hydraulic Cements. —Eisner (1) has induced 
two of his pupils to investigate a slag from an iron-furnace at 
Gleiwitz, which is known to form with lime an hydraulic cement. 
The slag had a greenish colour, which disappeared, with evolution 
of hydrosulphuric acid, on pouring hot acetic acid over the fine 
powder, the acid dissolving at the same time a portion of iron which 
had probably been present in the form of‘sulphide of iron. When 
treated with hydrochloric acid, the slag formed a thick jelly. 


Silicic acid 
Alumina . 

Lime 

Protoxide of manganese 
„ „ iron 

Potassa . 

Sulphur . 


Jacobi. 

Grasliof. 

1 . 

2. 

4012 

40-44 

15-37 

15-38 

36-02 . 

3310 

5-80 

4-40 

1-25 

1-63 

2-25 

2-07 

0 70 

0-76 

101-51 

97-78 


From these numbers Eisner has 
calculated the formula: 

2 (3 CaO, SiO., + Al, O a , SiO.,) 

+ 3 CaO, 2 SiO a . 


Manufacture of Whitc.leart.— Gannal(2) has published a method 
of manufacturing white-lead ; we give here only the main features of 
his process, since it is merely a modification of Wood's plan(3), and 
of that which was at an earlier period proposed by Prechtl(4).—A 
cylinder, 2“ in length, and from 0*3 to 0’4 m in diameter, constructed 
of sheet-lead, of from 5 to 8 mm in thicknessf is encased with a wrought 
iron framing, in such a manner that it may be revolved upon its axis 
50 times in a minute; granulated lead and water arc introduced 
through a wide bung-hole; through a smaller opening, opposite to the 
handle, passes into the drum a leather hose, conveying a stream of 
carbonic acid which is prepared by the combustion of charcoal, and 
forced in by means of a bellows. The process is accelerated by 
adding to the water a small quantity of nitric acid, or of nitrate of 
lead. The product is subsequently washed from the finely divided 
lead which remains unaltered. 

Tourmentin(5) has taken out a patent for preparing white-lead 
by means of bftsic chloride of lead, which is obtained from common 
salt and litharge. This compound is mixed with so much water. 


(1) Verh. Gcw. Bef. Pr. 1847, 3. Liefcrung; Dingl. Pol. J. CVI, 321. 

(2) Journ. Franklin Inst. Jul. 1847 ; Dingl. Pol. J. CVI, 273. 

(3) Dingl. Pol. J. LIV, 127. 

(4) Prcchtl, Teclin. Encycl. II, 406. 

(5) Load. J. of Arts, 1848, 269 ; Dingl. Pol. J. CIX, 218. 
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that a stream of carbonic acid, prepared in the manner above-men- 
' tioned, can be passed through it without difficulty. (For a drawing 
of the apparatus, compare loc. cit. p. 304). When the liquid is 
saturated with carbonic acid, neutral chloride of lead is formed, 
and white-lead. It is now transferred to a leaden vessel, and boiled 
with a sufficient quantity of powdered chalk which is free from iron, 
until the filtrate is no longer blackened on addition of sulphide of 
ammonium. The white-lead which is thus formed, is separated from 
the lime-salt, and at the same time from other impurities, by 
washing. 

Mtnimate of Soda.—R. Brown has endeavoured to apply the 
observation (comp. Vol. I. p. 334), that stannate of soda is formed 
by boiling, metallic tin with a solution of soda, to the technical 
preparation of this salt on a large scale, without, however, obtaining 
satisfactory results. 

Substitute for Green Arsenic Colours. Tltaiilum-srecn.— As a sub¬ 
stitute for the green arsenic-pigments employed in painting, and in 
the. printing of paper-hangings, Klsner(l) has proposed the in¬ 
noxious titanium-green (ferrocyanidc of titanium), which is prepared 
by precipitating titanic acid with ferrocyanidc of potassium, in the 
following manner. Washed rutile, or iserine, is decomposed with 
12 parts by weight of bisulphate of potassa, in a llessian-crucible; 
the fused mass is pulverized, digested at 50° with hydrochloric acid 
which is diluted with twied its weight of water, and filtered. The 
filtrate-is evaporated until a drop solidifies upon a cold plate; at this 
stage it forms, in the evaporating-dish, a paste which is well drained 
upon a filter, and then continuously boiled in a porcelain basin, with 
addition of sal-ammoniac, in order to prevent the formation of a 
basic iron-salt. This process, and subsequent washing and filtering, 
renders the difficultly soluble titanic acid almost white.—Carbonate 
of lime which iserine usually contains, may previously be readily 
removed, by means of hydrochloric acid.—For the purpose of* 
preparing ferrocyanidc of titanium,- the pasty mass obtained in 
the above manner is treated with a concentrated solution of sal- 
ammoniac, well agitated and filtered. The titanic acid which remains 
upon the filter is now digested, at from 50° to 60°, with dilute 
hydrochloric acid, until, if possible, complete solution ensues, and 
the acid liquid, after addition of solution of ferrocyanidc of potas¬ 
sium, rapidly heated to ebullition. The beautifully dark-green 
precipitate is washed with water acidulated with hydrochloric acid, 

-v--. -X .-\ •%. -\r %.s\ •- 

(1) Verb. (lew. Bcf. Pr. 1840, 5. Lieferung; Dingl. Pol, J. CV, 130. 

VOJ.. 11 . X 
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and dried with great care, since it decomposes at temperatures 
above 100°. The colour, however, is very inferior to Schweinfurt- 
green, &c. 

From the residuary liquid obtained in the preparation of titanic 
acid, a farther quantity of acid may be obtained by evaporation. 

Borate of Protoxide of Copper.— Bolley(l), of Aarau, has recom¬ 
mended for the same purpose the borate of protoxide of copper. 
The precipitate obtained from 1(5 parts of sulphate of copper, and 
24 parts of borax, is washed with cold water, it being decomposed by 
hot water, and dried at first at the ordinary temperature, and towards 
the end of the operation, in a warm place. The horn-like mass is 
then deprived of its water by ignition in a Hessian-crucible, fiction 
being carefully avoided. In this manner it acquires a pretty yel¬ 
lowish-green tint which, upon longer ignition, assumes a dark- 
green shade. The powdered mass is levigated before use. 

According to the “ Berliner Gewerbc-, Industrie- und Ilandcls- 
blatt”(2), the colour of this borate of protoxide of copper is a light 
bluish-green, and not adapted as a substitute for the green arsenic- 
pigment.—Both the titanium-green, and the borate of copper, accord¬ 
ing to Beringcr(3), arc too expensive, lie prefers to employ the 
gi*een prepared by mixing chrome-yellow, and Prussian blue, instead 
of that which is obtained from Prussian blue and yellow vegetal 
colours, as formerly proposed by Eisner. 


Mu n ii fn r t ii re of Glass and l'ottcry. A nr lent .Stained Glass.- 

J. Miillcr(l) has investigated red, blue, and yellow glass, selected 
from the stained windows of thft '• Wiesenkirehc,” at Soe.s-t. These 
windows, of the purest German style., arc now in course of resto¬ 
ration. 

The red contained silicic acid, alkalies, lime, magnesia, alumina, 
protoxide of iron and of copper (suboxide ?); the blue , silicic acid, 
lime, alumina, protoxide of cobalt, sesquioxide of iron, binoxide of 
tin ; the yellow, silicic acid, alumina, and sesquioxide of iron. Other 
constituents have not been searched for. 

Artificial Avcntiirine.— C. Kcrstcn(."») lias analysed the artificial 
aventurine from the glass-manufactory of Bigaglia in Venice. The 

(1) Schweiz. Gcw. Jtlatt, 1817, 28 ; Dingl. Pol. J. CV, 158. 

(2) Dingl. Pol. J. CVf, 157. 

(3) Dingl. Pol. J. CV11I, 114. 

(4) .Tahrb. Pr. Pharm. XVII, 205. 

(5) J. Pr. Clicrn. XLJJ, 138. 
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specimen was sent to him by Wolf, director of the glass-house at 
Adoif, near Winterberg, in Bohemia. It yielded : 

Tliese numbers agree, 
in a remarkable manner, 
with the results formerly- 
obtained by P£ligol. 


hop matinone.— Under the name of luematinone, a kind of glass was 
in use with the ancients, for the purpose of making ornamental 
vessels, mosaics, &c. It is described by Pliny, among others, and 
lias been found pretty abundantly in the excavations at Pompeii. 
This glass is distinguished by its beautiful red colour, which lies 
between those of minium and of cinnabar. It is opaque, harder than 
ordinary glass, susceptible of a line polish, of eonelioidal fracture, 
and of a spec. grnv. = 3 5. By fusion it loses its red colour, which 
cannot, by any method, be restored. It then forms a greenish-black 
mass which, by reducing agents, at the most assumes but a dull 
brownish-red colour, llicmatinonc contains no tin, or any other 
colouring-matter, besides suboxide of copper.—All attempts of the 
moderns to imitate the antique luematinone have hitherto failed, 
for even the Italian so-called porporino entirely differs from it in 
every respect. ^1. Pettciskofer(l), by analysis of luematinone, and 
synthetic experiments based thereon, has at last succeeded in devising 
a method of producing this material in large quantities, so that, 
with the requisite precautions, it may be east into plates of any size, 
and worked into articles of every .description.—This invention of 
Pettcnkofcr, which has not, yet been published, promises to the 
author not only the thanks of the arts, but also of science, inasmuch 
as luematinone is closely allied in its properties and nature to the 
red surface-glass, and to artificial aventurinc, so that we may expect 
from this discovery some farther elucidation of the still enigmatical 
manufacture of these remarkable products. 

Knaincl for joining Porcelain. — For the purpose of uniting broken 
porcelain, A. Wnchtev(2) recommends a glass-ilux, consisting of 
3 parts by weight of minium, 2 parts of finely levigated white sand, 
and 3 parts of crystallized boracie acid which, in colour and expan- 


Silidc acid . . 

Lime . . . . 
Protoxide of iron. 
Biuoxide of tin . 
Protoxide of lead. 


>7'3 "1 Brought 

0-0 

3-4 > 83-0 Metallic 
2'3 Potassa 

10 J Sjoda 


forward . 

830 

copper . 

4-0 

. . * 

5-3 

. . . . 

7-0 


90-3 


(1) Diugl. Pol. J. CVI1, 78, where Pettcnkofcr adduces the above properties. 

(2) Diugl. Pol. J. CX, 416. 

x 2 


Artificial 

uventu- 

riiie. 
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sion, is stated to agree perfectly with porcelain. The ingredients 
are fused together, and after cooling, finely levigated. For the 
above-mentioned purpose, the flux is laid on with tragacanth-watcr, 
and then fired in the muffle at a very gentle heat; it should not 
he allowed to become entirely, but only partially fused. The re¬ 
quisite temperature is so low, that articles, painted with enamel- 
colours, or gilt, may be united without suffering the least 
injury.—This glass-flux belongs to the white-enamels— i. e. it has 
the property, when rapidly cooled, of forming a colourless, trans¬ 
parent glass which, when subsequently heated to near its fusing- 
point,- becomes white ajid opaque, as is the case with all enamels. 
The opacity thus occasioned is so delicate, that even when strongly 
magnified -under the microscope, the individual particles cannot be 
detected. 

Bohemian Gins*. —Thomas Rowuey(l) has analysed the kind of 
Bohemian glass which, on account of its difficult fusibility, is em¬ 
ployed for combustion-tubes, lie selected for this purpose the "best 
tubes from the stock of the Royal College of Chemistry, the primary 
origin of which, he was, however, unacquainted with. The specimen 
examined was decomposed by means of carbonate of soda, and gave, 
as the mean of two determinations : 


Silicic acid . . . 73-13 

Lime.10-43 

Alumina .... 0-30 
Sescjuioxide of iron 0-13 
Magnesia . . . 0-26 


Foregoing constituents . 84-25 

Protoxide of manganese. 0-46 The oxygen of the 


Soda.,« 3-07 bases : to that of the 

Potassa.11-49 acids = 1:6. 


84-25 


99-27 


Formation of Crystals in Sheet-Glass.— H. Rcinsch(2) has com¬ 
municated some interesting observations upon the formation of 
crystals in sheet-glass. The author had an opportunity of investi¬ 
gating some defective specimens, obtained from the glass-house of 
\ opelius, situated in the Sulzbach Valley, in the Palatinate. These 
defects presented to the unaided eye white elevated points which, 
w r hen magnified 500 times, were resolved into groups of small 
crystals, of from -,r-± 0 - to 7l inch in diameter. The greater number 
of these crystals show the figure of a regular six-branched star, 
whose outlines appear corroded and indented, so that, according to 
the drawings of the author, they exhibit tlic appearance of the 


(1) Phil. Mag. [3] XXX, 421 j J. Pr. Chem. XLI, 189. 

(2) Jahrh. Pr. I’ll arm. XV, 146. 
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ice-flowcrs deposited on the windows during winter, of snow, or 
of foliated .ornaments. Others consist of needles, terminated by 
acute edges. The minute size'of these crystals, and the impossibi¬ 
lity of separating them from the glass, prevented an accurate exami¬ 
nation of their chemical nature; nor could their form be determined 
by exact crystallographical measurement. However, their regular 
six-sided appearance sufficed for the author to consider them as 
quartz. This conjecture he supports by a very bold and far-fetched 
explanation which we pass over as perfectly untenable. Groups of 
crystals are found, not only upon both surfaces, but also in the 
mass of the glass.—By comparing the appearance of the glass 
cylinders with that of the glass sheets, the author might have 
pi’obably been able to Ascertain, whether the formation of the 
crystals did not arise from ordinary devitrification, a process which 
is highly promoted by the stretching of the sheets. 

Haw Materials, aud Products of British Pottery.—11. A. Coupcr (1) 
has published a comprehensive investigation regarding the raw mate- 
. rials and wares of the British jjotteries. 

i. Clays.—1. Clay from Cornwall, theso-callcd china-clay, which 
is a kind of kaoline ; this is obtained as a fine sediment, by washing 
the decomposed granite, and exposing the felspar thus obtained to the 
air for a period of from four to five months. Dried at 100°.— 
2. Clay from the upper stratum of the clay-fields ( sandy-clay, termed 
also stiff-clay, or ball). It is employed, in consequence of the large 
amount of silica it contains, as the basis of the waves which are 
glazed with common salt. Spec. grav. 2-558.—3. Clay from the 
second stratum of the clay-field ( pipe-clay ), employed in the manu¬ 
facture of tobacco-pipes.—4. Blue cfay, of a greyish colour, becoming 
white when burned.—5. lied, or brown clay, belonging to an upper 
stratum, occurs abundantly near Glasgow; it is rich in iron, and 
assumes a dark-brown colour on burning; it is employed for ordi¬ 
nary wares, flower-pots, bricks, &c.—6. Yellow chny, occurs in several 
localities of England, and assumes, when burnt, a yellow' colour in 
consequence of the iron it contains. A similar clay is made by 
mixing No. 2. with No. 5. It is employed in the manufacture of the 
so-called cane- and Rockingham-wares.— 7. Fire-clay, which is also, 
although incorrectly, termed marl. Employed in making capsules, 


(1) Phil. Mag. [3] XXXI, 135; Ditigl. Pol. J. CV1I, 196; Bull. Soc. d’Eac. 
1848, 196. 
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saggars, crucibles, fire-bricks, &c. It burns into a porous mass, in 
consequence of the coarse nature of its constituents. 

Besides the above, flint and, half-decomposed granite ( Cornish- 
stone ) are also employed, both being calcined, levigated, and 
washed. 

n. Earthen-wares.— 1. Porcelain. This is manufactured in 
England from flint ( Cornish-stone ), china-clay, and bone-earth; 
the latter ingredient does not form a constituent of the continental 
porcelain. The specimen No. 1, and the specimens No. 2. and 
No. 3, were obtained from different manufactories. For the sake 
of comparison the following kinds were analysed : No. 4, a specimen 
of Berlin porcelain, of spec. grav. 2*419; No. 5, a fine Chinese 
variety, of spec. grav. 2*314 ; and No. 6,* an inferior Chinese por¬ 
celain, of spec. grav. 2 311. No. 7, ordinary white earthenware, 
which is a kind of delf-ware, manufactured from flint, granite, 
china-clay, and blue clay. The specimen was procured from Glas¬ 
gow; it had a spec. grav. = 1*30. This ware is frequently coloured 
through the entire mass, the shade being blue, sage-coloured, &e. 

in. Glaze for No. 2.—In the first place a fretl is prepared of 
borax, china-clay, flint, granite, and Paris white. This frett, which 
is a perfect glass, is thrown into water, mixed with an additional 
quantity of granite, flint, and white-lead, and finely levigated. No. 8. 
is the fret, No. 9. the glaze. 

iv. Colours.—No. 10, cobalt-blue, which is employed in the 
process of painting. 

The other colours have not been investigated; for some farther 
interesting statements regarding these substances we refer to the 
treatise itself. 


I. Varieties of Clay. 


Order of number . 

i. 

2. 

3. 

4- 

5. 

6. 

7. 

Analysis by . . 

Couper. 

Couper. 

John 
tiro wn 

J. Higgin¬ 
botham. r 

Couper. 

Couper. 

John 

Brown. 

Silicic acid . . . 

46-31 

66-68 

53-66 

46-38 

49-44 

58-07 

66-16 

Alumina. . . . 

39-91 

26-08 

32-00 

38-04 

34-26 

27-38 

22-54 

Magnesia . . . 

0-41 

trace 

trace 

traee 

1-94 

trace 

trace 

Lime .... 

0-43 

0-84 

0-40 

1-20 

1-18 

0-50 

1-42 

Protoxide of iron . 

0-27 

1-26 

1-35 

104 

7-74 

3-30 

5-31 

Alkali .... 
Water . . . . 

} 12-67 

5-14 

12-08 

13-57 

5-1-4 

10-30 

3-14 


100-03 

10000 

99-49 

100-23 

10000 

99-55 

98-57 
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II. Clay-Wares. 


Colours. 


Order of number . 

1. 

2. 

3. 

4. 

f>. 

6. 

7. 

Analysis by. . . 

Coupcr. 

Cooper. 

Crichton. 


Cooper. 


Silicic: acid . . . 

39.88 

40-40 

39-68 

72-90 

7101 

68-96 

68-55 

Alumina . . . 

21-48 

2415 

24-G5 

24-78 

22-46 

29-24 

29-13+ 

Magnesia . . . 

1006 

0-13 

0*31 



— 

— 

Lime. 

14-22 

14-18 

•1-04 

3-82 

1-60 

1-24 

Phosphate of lime. 
Protoxide of iron . 

126-44 

15-32 

15-39 


— 

— 

— 

Alkali .... 

2-14* 

5-28 

5-79 

1-22 

2-68 

— 

— 


10000 

10000 

10000 

i 100-00 

10000 

loo-ooi 98-92 


* This, and the four following numbers, are calculated from the loss, 
f Alumina and sesquioxidc of iron. 


A more scientific mode of procedure would have conferred upon 
these analyses a higher interest, especially with regard to the clays; 
we cannot judge from the foregoing remarks to what extent disinte¬ 
gration had proceeded, how much of the silicic acid was in combi¬ 
nation, how much in the free state, &e. Moreover, a complete 
geological description of the clays would have been very desirable. 



No. 

Silicic 

acid. 

1 

Lime. 

Alumina 
and sesqui- 
oxide of iron. 

i 

Borax. 

- 

Carbo- 
jnatc of 
j lime. ] 

Carbo¬ 
nate of 
lead. 

Sesqui- 
; oxide 
'of iron. 

Protox. 
of co¬ 
balt.. 

Water. 

Frett for glaze 

8 

55-98 

5-52 

10-38 1 

31-12 

! '- | 

— 

— 

_ 

_ 

Glaze . . . 

9 

43-66 

0-52 

9-50 ! 

20-08 

1008 

1519 

— 

— 

— 

Cobalt-blue . 

10 i 

17-48 

— 

— 

— 

28-45 

— 

25-50 

1912 

8-11 


Heating Porcelain-Furnaces with Coal. —The fuel hitherto used in 
porcelain-furnaces has been almost exclusively wood, the most ex¬ 
pensive of all combustibles. The employment of coal has been either 
unsuccessful, or at least only partly practicable ; as, for instance, in 
the factory of Meissen, where a mixture of £ lignite and { coal is 
burned. Vital Koux(l) has recently published a process, and 
constructed a furnace by means of which coal exclusively can be 
burned, without risking the usual inconvenience of colouring the 
ware by smoke.—The process consists in feeding the fire with a 
double current of air, the coal being added in small portions at 


(1) Dull. Soc. dlhic. April, 1847, 180; Ebclincn's Report, April and July, 380; 
Diugl. Pol. J. CV11, 207; Technolog. May, 1817, 31G ; lliiigl. Pol. J. CIV. 031. 
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Vases 

cruquetls. 


short intervals; the draft, is upwards. In this manner a saving of 
53 per cent is effected over the former cost of the fuel. For the 
details as well as for the drawings wc refer to the original paper. 

Vanes Craqucies.— The highly valued Chinese porcelain vessels, 
known by the appellation “ vases craqueles and distinguished by a 
peculiar glaze permeated by numerous fissures, and presenting the 
appearance of a regular network, have as yet been only obtained acci¬ 
dentally, and cannot be formed at will. According to St. Julien(l), 
who lias derived his information from a Chinese work on pottery 
“ Kin-tc-tschin-tao-hv ,” they are produced by mixing the glaze with 
steatite. 

Platinum LnKtrr. —The ordinary coating of platinum upon earthen¬ 
ware, which is known under the name of platinum lustre, could 
hitherto be imparted only to glazes containing lead, the effect being 
produced by employing an emulsion of solution of platinum and 
linseed-oil. According to Lucdersdorff(2), a lustre applicable to all 
glass surfaces, and also to porcelain, may be obtained by dissolving 
bichloride of platinum which has been evaporated to drvness, decom¬ 
position being carefully avoided, in spirit of wine containing from 95 
to 96 per cent of alcohol, and slowly pouring the solution into five 
times its quantity of oil of lavender. Protochloride of platinum is 
formed, which remains dissolved in consequence of the simultaneous 
production of acetic or hydrochloric acid. In the case of vessels 
covered with lead-glaze, the process of firing requires a dull-red heat, 
with porcelain and glasses free from lead a bright-red heat is 
necessary. 

silvering. —According to the discovery of A. ltousseau(3), the 
black tarnish of the dead silver-coatings of porcelain can be prevented 
by spreading an extremely thin layer of gold upon the silver previously 
to the firing. By this means a white alloy of gold and silver is formed 
which is very durable. In order, however, to insure success in the 
operation, many precautions are necessary. 

Enamel Colours.— The mixture and preparation of enamel-colours 
for the purpose of painting porcelain has hitherto been involved in 
obscurity. The subject has received considerable light from a 
valuable investigation by A. Wjicbter(-i), which is distinguished by 

(1) CoinfL Rend. XXIV, 1069 ; J. Pr. Chein. XLI, 280. 

(2) Verh. Gew. Bef Pr. 18-17, 2. Liefernng, S. 07; Dingl. Pol. J. CV, 30. 

(3) Bull. Soc. d’Enc. Fcbr. 1817, 7b; Dingl. Pol. J. CIV,.204 ; Chcm. Gass. 
1847, 395. 

(4) Ann. Ch. Phann. LXVIJI, 115; LXJX, 99; Client. Gaz. 1819, 65. 
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the lucid manner in which it communicates the results of practical 
experience, whilst great reserve was exhibited in the statements of 
earlier authors. He gives ample information regarding the composi¬ 
tion, and definite directions for the preparation of the.following colours: 
purple, violet and rose , these three being produced by means of gold; 
yellow from antimony . and uranium; green from sesquioxide qf 
chromium; blue from protoxide of cobalt; black from iridium, and 
likewise from cobalt and manganese ; gray from the same materials; 
red and brown from sesquioxide of iron, and partly from chromium, 
and lastly of white enamel and colour-flux. Whilst we refer for 
farther details to the treatise itself, wc may still remark that, accord¬ 
ing to the author, the colours fixed by firing, present under the 
microscope three distinct appearances; 1. that of homogeneous 
transparent glasses; 2. that of transparent coloured particles, dis¬ 
persed within transparent and colourless media; 3. that of a kind 
of enamel, or of an opaque precipitate diffused in a transparent 
mass. 

Stone-Wares. —Sulvctat(l) has analysed the following varieties of 
stone-ware, the specimens being in each case, after pulverization, ex¬ 
hausted with water for the purpose of removing any accidentally ad¬ 
hering salt employed in glazing : 1. stone-ware from Vauxhall, near 
London, a fine whitish body well moulded, with a porous external sur¬ 
face, glazed with salt; 2. from Helsingborg, coarse grain, grayish body, 
badly moulded, glazed with salt; 3. from Frechen, dark-brown body, 
well moulded, with earthy glaze ; 4. obtained from. Ziegler of Voisin- 
lieu, well moulded, whitish body, salt-glazed; 5. from St. Amand, 
ordinary Jxidy, earthy glaze; C. from Saveignies, light-brown body, 
coarse grain, very soniferous; 7. Chinese stone-ware, very similar to 
the preceding specimen; 8. from Japan,- similar to the preceding 
specimen ; 9. from Baltimore, very fine whitish body; 10. Wedgwood- 
ware, fine yellowish body, very soniferous and well moulded. 

Tin- figures of the analyses distinctly point out two different kinds 
of stone-ware: such as contain from 02 to 00 per cent of silicic 
acid as No. 3. and the five last specimens which are either un¬ 
glazed, or have merely an earthy glaze ; and such as contain 75 per 
cent of silicic acid, as is the case with the four remaining specimens 
which are glazed with common salt.—By this method of glazing, the 
salt is invariably decomposed whenever a sufficient amount Sf silicic 
acid is present, whether it be in the free or combined state. 


(11 Ann. Hi. Pins. [.‘1) Will, 2IS; llinjil. 1VI .1. ( IN. 140. 
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Glazed Stone-Ware. 

♦ 

Unglazed Stone-Ware. 


n 

mm 

n 

m 

0. 

D 

8. 

9. 

10. 

Silicic acid . . . 

74-00 

74-00! 04-01 

74-30 

75-00 

05-80 

62-00 

0204 

67-40 

60-49 

Alumina . . . 

2204 

19*00 • 24-50 

19-50 

2210 

27-04 

2200 

20-30 

2900 

2000 

Magnesia . . . 

— 

trace , 0-02 

0-80 

trace 

004 

trace 

trace 

— 

015 

Lime..... 

0-00 

0 02, 0-50 

0-50 

0-25 

1-12 

0-50 

1-08 

0-00 

1-04 

Protoxide of iron . 

2-00 

4-25 j 8-50 

3-90 

1-00 

1-25 

14-00 

15-58 

2-00 

0-12 

Alkalies .... 

100 

1-30 1-42 

050 

0-81 

0-21 

1-00 

trace 

0-00 

0-20 


0970 

99-77 ; 99-91 

99-50 

9919 

99-89 

99-50 

9900 

98-60 

10000 


Agrictil - Agricultural Chemistry. Relation of the Nitrogen contained In 
chemVa- Crops to that of the Manure. —Schlossberger(l) has given a de- 
iteinton critique of Hermbstadt’s position, that the amount of 

of the nitrogen in the grain of the cerealeee (the quantity of gluten 
contained they contain) stands in direct proportion to the nitrogen of the 
thato?*ue manure which is employed. The author Avas induced to this review 
manure. l, v somc discrepancies he met with in the description of Hermb- 
stadt’s experiments, according to which, pigeon’s dung with 8 per 
cent of nitrogen yielded corn containing 12 per cent, Avhile human 
excrement, or excrement of goats, Avith from 2 to 3 per cent of 
nitrogen, produced grains containing not less than 33 per cent (?) of 
this clement. Experiments made in 1810, by John, of Hohenheiin, 
the details of which have not yet been published, did not exhibit any 
constant relation of this kind; the same Avas likexvise the case with 
those of Burnet, in England, to which the author farther alludes. 
Burnet found the proportion of gluten contained in Avhcat varied 
only between 9 4 and 10 5 per cent in the folloA\ r ing five cases: no 
manuring ; manuring with urine, sulphuric acid and Avood-ash; with 
urine, sulphuric acid, and Glauber’s salt; with urine, sulphuric acid, 
and common salt j and lastly, with urine, sulphuric acid, and nitrate 
of potassa. 

Influence of Common Salt as Manure. —Dubreuil, Fauchct, and 
Girardin(S) have made experiments upon manuring corn (die russe) 
with common salt. The salt was employed in various proportions on 
different parts of the field, whilst for the sake of comparison a 
portion «f the same field was cultivated without salt. The. influence 
of the latter was manifested in the crops by a decidedly rich and 


(1) Dingl. Pol. J. CV, 45), from lticckc’s Wochcublatl, 1847, No. 35. 

(2) Comjil. Read. XXVI, 308. 
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luxuriant appearance, but in most cases accompanied also by a great 
inclination in them to “ lay.” By manuring \^th salt tbe produce 
was in general greater both in straw and in grain, especially when not 
more than from 3 to 4 kilogr. per acre was employed; beyond this 
quantity its influence was more upon the straw than on the grain. 
At the market-price of salt in France (40 fr. the 100 kilogr.), the 
increase of produce did not, however, compensate for the outlay. 

Previous to the experiment, clover had been cultivated upon the 
field which was dressed with a half coat of manure. 

Pigeon-Dung. —Egyptian pigeon-dung, imported as an article of 
commerce, has been analysed for the lloyal Agricultural Society of 
England(l), with the following results : 

Water ........ 6-65 

Organic substance with 3-27 ]>cr cent of nitrogen ( = 3'96 ammonia) 59-08 
Ammonia ........ P50 

Alkaline salts ....... 0-42 

Phosphate of lime and magnesia ..... 7'96 

Carbonate of lime ....... 2-37 

• Sand.21-42 

Delation between the Production of Jiltre, and the Fertility of Soil, 
yielding it. —F. Ktih 1 maun(2) has been led, by his researches 
respecting the transformation of ammonia into nitric acid and 
of nitric acid info ammonia, to some considerations upon the. 
relation of these phenomena to the fertility of soils. He has 
arrived at the conclusion, that, in this case, two distinct reac¬ 
tions take place; the one occurring at the surface, by which the 
fertilizing element (carbonate of ammonia) becomes fixed in the 
generation of nitre which is formed under the influence of atmo¬ 
spheric oxygen, while the other, taking place at a certain depth, 
reconverts the nitric acid into ammonia under the influence of putrid 
fermentation.—Both, action and reaction, according to his views, must 
go hand in hand in order to promote the fertility of the soil. On 
certain tracts of land in which the second condition is wanting, the 
nitre accumulates and forms saltpetre-beds, as in Ceylon, India, &c. 
(Comp. Vol. I. p. 293 and 298). 

Kuhlmann(3) has, moreover, published a continuation of his 
experiments upon the nature of manure. He has arrived at the 
general conclusion, that the nitrogenous constituents o& manure 
are the chief agents of its efficiency, but that the saline constituents 

(1) Dingl. Pol. 3. CVI, 159. 

(2) Ann. Cli. Pliys. [3] XX, 223; J. Pr. Chcin. XLI, 289. 

(3) Ann. Cb. Pliys. f3] XX, 265; J. Pr. Chcm. XLI? 117 ; XLI1, 63. 
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have likewise a share therein, which is the greater the nearer they 
approach (under favourable conditions) the necessary degree of solu¬ 
bility. Respecting the numerous and interesting details we refer to 
the original memoir. 

Mineral Manures. —Persoz(l) obtained a striking and remarkably 
favourable result in planting hortensias in ordinary mould, manured 
with a mixture of 3 kilogr. of bone-black, 1*5 kilogr. of nitric acid, and 
0’5 kilogr. of phosphate of potassa. The specimens far surpassed in 
the development both of leaves and flowers others which, for the sake 
of comparison, were planted under similar circumstances in mould 
without manure. The same phenomena were exhibited by a vine 
manured with 0*5 kilogr. of silicate of potassa, 1*5 of phosphate of 
lime and potassa, and an equal weight of dried blood and goose-dung; 
it put forth in one year a shoot 11 metres in length, and yielded on 
nine shoots twenty-five bunches of grapes, while a similar vine which 
was not manured, produced a shoot only 4*6 metres long, with only 
four or six blossoms, which faded away before their full develop¬ 
ment. 

Polstorff(2) lias performed two series of experiments upon the 
nourishment of plants by mineral substances, and upon the influence 
which the form in which they are administered may have on their 
efficacy. The one scries of experiments was made, in limited spaces 
(boxes lined with lead), the other, in the open ground. In both cases 
barley was the subject of experiment. In the- first scries the plants 
were cultivated in brick-dust, and manured respectively with silicate 
of soda and potassa, carbonate of lime and potassa, phosphate of 
lime, soda and potassa, bone-earth, gypsum, phosphate of magnesia 
and ammonia, human excrements, ashes of the latter and ashes of 
barley. The general conclusions arrived at, were: firstly, that barley 
reaches its full development in a soil containing only the constituents 
of its ashes ; secondly, that the amount of nitrogen in grain is 
therefore not dependent upon the^ soil ; and lastly, that mineral 
manures are capable of producing entirely different results, according 
to the form in which their constituents arc employed.—Excrements 
furnished a far greater produce than their ash when both were 
separately employed as manure.—When experimenting upon plants 
in the open field with the same mineral manures, he found that 
phosphate of magnesia and ammonia had no influence on the 
development of the grain, while it acted prejudicially upon the 


(1) Compt. Rend. XXIV, 659; J. I’r. Cheni. XLI, 454 ; Ann. Cli. Pharni. LXV, 126.. 

(2) Ann. Cli. Pharni. LX11, W2. 
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formation of straw, and that mineral manures containing no am¬ 
monia retarded vegetation. 

Sea-Sand as Manure. —J. Th. Herapath(l) has investigated two 
natural mineral products, which are extensively employed as manures. 
One of these is the calcareous sea-sand of the coasts of Devonshire 
and Cornwall, and which is best adapted for heavy clay soils; No. 1, 
was obtained from a small bay, near Ilfracombe; the other is 
the -so-called “ Corallines”,{ 2) constituting the chief ingredient of 
Barker’s submarine manure, in the preparation of which it is calcined 
with salt, and afterwards mixed with night soil, decayed fish, &c. 


Water 

Soluble salts 
Organic matter . 
Carbonate of lime 

,, „ magnesia 

Sulphate of lime . 
Phosphate of lime 
Sesipdoxide of iron 1 
Alumina . . . j 

Fluoride of calcium 
Sand and silica . 


1 . 

2. 

0-500 

2-010 

0-300 

trace 

2-420 

9-040 

47-438 

84-257 

0097 

1-373 

trace 

trace 

0*025 

0100 

0-400 

0-820 

• 

— 

— 

tract*. 

18*700 

2*100 


100000 100-000 


The soluble salts chiefly 
consist of chloride of sodium, 
sulphate of soda, sulphate of 
magnesia, with a portion of 
potassa. 

No. 1. gave 0-1845 per 
cent, No. 2. 0-089 per cent of 
nitrogen, which correspond 
respectively to 0’224 and 
0-837 ammonia. 


Phosphate of Lime in Rocks.— The presence of phosphate of lime in 
platonic rocks had been formerly pointed out by Fownes, and subse¬ 
quently denied by Kcrsten. l)eck(2), however, has lately analysed 
a mineral found in the compact basalt, from the Blaue Koppe, near 
the Meissner (electorate of Hesse), the composition of which is 

Ca + 3 (CaO, 3 P0 5 ), i. e. that of apatite. The observation 

made by Fownes has thus received anew confirmation, the presence 
of phosphoric acid having previously been pointed out in hornblende 
rocks, from Arcndal in Norway. 

For the analyses of soils we refer to the article upon the culti¬ 
vation of flax, and to the investigations of the ashes and organs of 
plants. 

Investigations of the Ashes and Organs of Plants.— The investiga¬ 
tion of the mineral constituents of plants, on account of their 
important technical relations, especially to agriculture, have con¬ 
tinued to engage the attention of chemists. A glance at the 
numerous analytical results will at once show, that one direction 


Sea-sand 

as 

manure. 


(J ) Chcm. Gaz. 1848, 342. 


(2) Chcm. Gaz. 1848, 344. 
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has been especially pursued and studied; namely, the influence of 
the soil upon the constitution of the ashes, and the distribution of 
their components through the various organs of the plants. It is 
evident that the laws regulating the mineral constituents of plants, 
which have been found to vaiy to so remarkable an extent, can be 
recognised only by a multiplication of the researches under all 
imaginable circumstances and conditions ; by this means only we 
Bhall be enabled to discriminate between the accidental and charac¬ 
teristic influences, and sgfely eliminate the former. Hence it is 
highly gratifying that agricultural chemistry has taken this direc¬ 
tion. At the same time most of the mineral constituents have 
been studied in their relation to the growth of plants, and in this 
manner the path has been opened to a more accurate knowledge of 
their development. 

We here give all the analyses published during 1847 and 1848, 
with the exception of a series of important researches executed upon 
a very large scale by Way. These analyses which had not been com¬ 
pleted when this summary was drawn up, will be communicated in 
next year’s Report. 

The appended table gives a synoptical view of the results of these 
analyses : we abstract from the individual papers only such remarks 
as may be necessary for the illustration of the numbers. 

Walnut. — Glassou : Analysis of the walnut-ash [Juglans 
regia)( 1). The author mentions only the results of the analysis 
without giving the method of incineration. lie ought to have 
stated whether the ash investigated was that of the entire nut, or 
only that of a particular part of it. No. 12. 

Radish, Coffee-Berry.— Thornton J. Ilcrapath : Ash of the 
radish-root(2), and of the coffee-berry(3); both ashes were prepared 
according to Rose’s method, i. e. carbonizing, exhausting the 
carbon, and incinerating the residue. No. 21 and 22. 

Beta Vulgaris.— Carl Etti(4): Root- of Beta vulgaris ilalica 
(No. 140); perfectly dried, and then incinerated in a platinum dish. 
The excess in the sum of the constituents arises from the circum¬ 
stance of the carbonic acid not having been directly determined, but 
calculated upon the supposition that all disposable bases had re¬ 
mained in combination therewith after incineration. 


(1) Ann. Ch. Pharm. LXI, 343; J. Pr. Chem. XLI, 91; J. Pharm. [3] XII, 74. 

(2) Chem. Gaz. 1848, 279. 

(3) Chem. Gaz. 1848, 159. 

(4) Report. Pharm. [2] XLV, 187. 
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Bra«ftica Rapa. —J. Namur: Ash of the leaves of Brassica 
rapa{ 1). No. 18. Without farther statements. 

Flax.— C. Rammelsberg : Analysis of the ash of seeds, and also 
of the stem of the flax-plant (2). No. 19 and 20. Without farther 
statements. 

orange-tree.— Thomas Rowney and H. How: Analysis of the 
ash of the orangc-tree(3). No. 13 to 17 inclusive.—The materials 
for this investigation came from the plantation of Mr. Da Cumara, 
in the Island of St. Michael. The ash was prepared by direct 
incineration in an open crucible, the fruit being previously deprived 
of the seeds and dried. In order to restore the partially reduced 
sulphates, the ash was ignited in a platinum dish with a portion of 
protoxide of mercury. The analyses confirm the observation pre¬ 
viously made by Saussure, that the mineral constituents accumulate 
chiefly in that part of the plant in which the vegetative process ex¬ 
hibits the greatest activity, the quantity in the leaves being from three 
to four times larger than that in the fruit, seed, and stem. Lime 
prevails in the roots and in the stem, while the alkalies predominate 
in the fruit and in the seed. The proportion of phosphoric acid in the 
seed is considerable, although smaller than the quantity found by 
Sonehay in the otherwise similarly constituted ash of the seed of 
the citron. 

Rape and Pea.— C. Rammelsberg has investigated the distribu¬ 
tion of the inorganic constituents in the individual organs of plants, 
and in the case in question, of the rape and pea(4). No. 1 to 8 
inclusive.—We may remark, that in the seeds of both plants potassa 
is exclusively present, while, on the contrary, the straw is found 
to contain also soda, the latter occurring even in predominating 
quantity. The earths prevail in the straw, and the phosphoric acid in 
the seeds. The straw contains considerably more carbonic acid than 
the seeds, namely, 8 times the quantity in the rape, and 22 times the 
quantity in the pea.—The preparation of the ash was effected accord¬ 
ing to Rose’s method. The portion obtained by exhausting the 
carbon with boiling water, is designated in the table " soluble part,” 
and that which was prepared by incinerating the residuary carbon is 
termed "insoluble part.” .The author observes, "Of course, this 


(1) Ann. Ch. Pharm. LIX, 264 j Phil. Mag. [3] XXXIII, 78; J. Pharra. [3] XIII, 
51; Froriep’s Not. 1848, 151; J. Pr. Chem. XL, 123. 

(2) J. Pr. Chem. XLI, 350. 

(3) Phil. Mag. [3] XXXI, 271; J. Pr. Chem. XLII, 322 ; Chem. Gaz. 1847, 227. 

(4) Pogg. Ann. LXXI, 148; J. Pr. Chem. XLI, 84. 
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(the dissolved part) is not the entire portion of that which is actually 
soluble, inasmuch as the peculiar structure of vegetal charcoal 
prevents complete exhaustion.” 

In addition to the above analyses, 0. L. Erdmann (No. 9. to II. 
inclusive) has made a communication regarding the same plant(l), 
in anticipation of a more extensive investigation, which will be 
published at a future period. His results confirm, in general, the 
conclusions arrived at by Bammelsberg, but at the same time 
point out remarkable differences occasioned by the locality of. cul¬ 
tivation. 

Crrowth of ti«c Vetch,— J. Schleiden and E. Schmid(2) have 
studied the development of the vetch (Vida sativa), by comparing 
its elementary composition at different periods of its growth. The 
seeds were sown on the 15th of May, and the plants gathered for 
experiment respectively on the 2nd of June (first period), 12th of 
July (second period, in flower), 6tli of August (third period, com- 
laencemcnt, of maturation), and 3rd of September (fourth period, 
perfect maturation): The weights are, in each case, uverage num¬ 
bers obtained by weighing several hundred specimens, and to a 
certain extent represent the weight of the mean, or normal plant.— 
In the first period the weight of the normal plant, to that of the 
original seed, stood in the relation of 1 : 1 '29 ; the absolute quantity 
of carbon, hydrogen, and oxygen, was about a third less, and that of 
the ash about 47 per cent more than in the seed, while the absolute 
amount of nitrogen had remained unaltered. In the following 
-periods the absolute weight, both of the entire plant and of its 
individual constituents, steadily increased. From the first to the 
fourth period the absolute amounts of nitrogen increased 32 times, 
that of carbon about 67, of hydrogen about 65, of oxygen 71, 
and of ash about 70 times the original quantities.—During the 
growth the distribution of these constituents changes very consider¬ 
ably: the .nitrogen in the stalks diminishes from 9'11 to 2'36 per 
cent ; the ash-constituents, in the latter period, pass more and 
more into the seeds and pods. For details we refer to the original 
paper. 

Hops.— II. Watts(3): Analysis of the Ash of the Hop; No. 23. 
The hops were of that variety which is usually termed “ the grape,” 
and were cultivated on heavy clay soil, at llayvkhurst, in Kent. The 


(1) J. Pr. Chera. XU, 89. 

(2) From the 3. Programm des Physiol. Instituts zu Jena, in Pogg. Ann. LXXI, 138. 

(3) Phil. Mag. [3] XXXII, 54. 
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crop was above the average, namely, 12 ewt. of dried saleable hops Ho Pf- 
(strobiles) per acre. In the condition in which they were incinerated, 

11*5 per cent of moisture could be expelled by drying at 100°. By 
treating the ash with boiling water, the mean of two experiments 
gave 35 m 77 per cent of soluble matter, while 64 - 23 per cent remained 
undissolved. The soluble portion consisted of chloride of sodium, 
chloride of potassium, carbonate, sulphate, silicate, and phosphate 
of potassa; the insoluble matter of carbonates of lime and magnesia, 
phosphate of lime, magnesia, alumina, and sesquioxide of iron, as 
well as carbon and sand. From the amount of ash and produce of 
hops. Watts calculates, that each crop withdraws from the soil 
87 lbs. of mineral constituents per acre, including from 12 to 13 ozs. 
of phosphoric acid, 17 lbs. of potassa, and 15 lbs. 10 ozs. of silica. 

This explains the very exhausting action of hops upon soils. 

Horse-Chestnut —A contribution towards the solution of the ques¬ 
tion, in what manner the proportionate weights of the mineral con¬ 
stituents of plants are modified by their passage from one organ to 
another, and how they arc distributed in the various organs, has 
been communicated by E, Wolff, in a detailed investigation of the 
mineral constituents contained in the various parts of the horse- 
chestnut tree (Aesculus hippocastanum) (1), No. 31. to 44a. inclu¬ 
sive. In order to deprive the results of too local a character, the 
plants investigated were selected from two stations: 1. From the 
“ Weintraube” coffee-house, at Halle, which is situated upon a stony 
porphyry soil; 2. From the “ Kreushorst,” near Magdeburg, on 
moist forest-land, which is rich in humus, frequently flooded, and in 
which the chestnut grows more luxuriantly than in the former soil. 

The determination of the moisture, in the various parts of the plant, 
gave the following results : 


Part of the plant. 

Dry sub¬ 
stance. 

• Water. 

Part of the plant. 

Dry sub¬ 
stance. 

Water. 

1. Wood. . . . 

51-55 

48-45 

10. Unripe fruit .■ . 

18-99 

8101 

2. Inner-bark . . 

45-02 

54-98 

11. Ripe fruit . . . 

— 

— 

3. Outer-bark . . 

— 

— 

12. Perisperm . . . 

4712 

52-88' 

4. Leaf-stalks . . 

15-96 

8404 

13. Ditto .... 

50-33 

49-67 

5. Leaves . . . 

24-59 

75-41 

14. Green capsule . . 

17-30 

82-70 

0. Flower-stalk 

14-71 

85-21 

15. Ditto .... 

18-88 

81-12 

7. Calyx.... 

16-84 

83-16 

16. Brown capsule 

36-00 

6400 

8. Filaments . . 

16-40 

83-60 

17. Ditto .... 

39-09 

60-91 

9. Petals . . . 

13-55 

86-67 

• 




The method, according to, which the’ mineral constituents were 


von. ir. 


(1) J. Pr. Chem. XLIV, 385. 
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chestnut, extracted from the plant, was essentially that of Rose and Erd¬ 
mann. Wolff first carbonized the substance at the lowest possible 
temperature in a muffle heated below redness; he then successively 
exhausted the carbon, first with water, then with dilute hydrochloric 
acid; the carbonaceous residue was then dried, and completely inci¬ 
nerated in the muffle. The ashes obtained in the last stage of the 
process, in most cases very insignificant, were likewise exhausted 
with hydrochloric acid, the acid solutions united, and separate analyses 
performed of the aqueous extract, of the acid extract, and of -the 
insoluble residues. 

The ratio of the portion of mineral constituents soluble in hot 
water, to that which is insoluble, is centesimally expressed as 
follows: 



In water. 


In water. 

m 

Soluble. Insoluble. 


Soluble. Insoluble. 

Young bark . . 

11-35 88-65 

Petals. 

72-20 27-80 

Young wood 

29-21 70-79 

Young, unripe fruit . . 

77-77 22-23 

Leaf-stalks . . 

59-38 40-62 

Ripe fruit. 

78-85 21 15 

Young leaves . 

39-77 60-23 

Green capsule of the fruit 

85-37 14-63 

Flower-stalks . 

81-16 18-84 

Ditto . 

81-96 18-04 

Calyx .... 

72-70 27-30 

Perisperm. 

7702 22-98 

Filaments . . 

72-22 27-78 

Brown capsule .... 

68-77 31-23 


The author then passes on to a comprehensive calculation of the 
capacity of saturation for organic acids exhibited by the ash, accord¬ 
ing to the sum of the oxygen contained in that portion of the bases, 
which remains disposable after deduction of the quantities required 
by the mineral acids. For details we refer to the original; we may 
mention, however, that calculation gave, in round numbers, for the 
bark 27, for the wood and leaves 24, for the leaf-stalks and the brown 
capsule of the fruit 21, and for all other parts 18 per cent of dis¬ 
posable oxygen. The author farther points out, that this portion of 
the oxygen remains unaltered for the same parts of the plant culti¬ 
vated in different places and on distinct kinds of soils, and that no, 
mutual replacement of the bases takes place. Thus the quantity, 
f. i., of carbonic acid combined with the bases was found to be: 



Perisperm. 

Green capsule of the fruit. 

From the 
" Wein- 
trau be.” 

From the 
“ Kreuz- 
horst.” 

from the 
*• Wein- 
truube.” 

From the 
“ £reuzhorst.” 

Lime 

. ' . . . 5-69 

4-58 

6-62 

6-90 

Magnesia 

. . . . 1-29 

1-41 

1-69 

1-20 

Potassa . 

. . . . 9302 

94-01 

91-69 

91-90 

Amount of oxygen in the bases. 17*93 

17-83 

1814 

18-05 ' 
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We abstract the following results respecting the distribution of the 
individual constituents of the ash. Lame prevails very perceptibly in 
the bark, diminishing, on the one hand, in the wood, leaf-stalks, and 
leaves, and on the other hand, in a still more decided manner 
towards the organs of inflorescence and fructification. Potassa 
varies in an opposite manner. Magnesia , which occurs in very sub¬ 
ordinate quantity, exhibits no decided character. The same observa¬ 
tion applies to sulphuric acid. Still it is worthy of remark that, 
while a small quantity of this acid is met with in the leaves, it is 
entirely absent in the bark and wood, although these organs are 
placed between the soil and the leaves. Chloride of potassium 
accumulates chiefly in the leaf-stalks, and organs of fructification ; 
in the latter, however, it appears to be greatly influenced by the 
nature of the soil, inasmuch as in one case it predominates in the 
perisperm, whilst in another it is chiefly found in the exterior 
capsule. The amount of carbonic acid decreases from the wood and 
bark towards the leaves, but increases towards the flowers and fruit, 
the latter being, in accordance with all the observations hitherto made, 
the principal seat also of phosphoric acid (of phosphorus). With 
regard to silicic acid, it may be observed that, in general, scarcely 
more than traces are present. 

In considerations of this nature, respecting the distribution of the 
ash-constituents in the various organs of a plant, we must bear in 
mind that all the numbers in question have only a relative signification. 
A true exposition, representing the state of things as actually existing 
in nature, could only be given by ascertaining the absolute weight 
of each organ of a tree, and taking these weights into the calcula¬ 
tion. 

E. Wolff next proceeds to a comparison of the total amount of 
mineral constituents contained in the individual organs ; in the first 
place, of those occurring in the bark, and in the wood. He shows 
that the ash of the bark may be considered as the ash of the wood 
(0-3 part), with a large excess of carbonate of lime (O'7 part). 
The 0'3 of the mineral constituents, occurring both in the ash of 
the bark, and in that of the w r ood, the author considers as the normal 
mixture of mineral matter contained in the sap whieh ascends from 
the roots, and he takes this quantity as the basis of his farther 
speculative researches into the ashes of the other organs. The com¬ 
position of this normal sap-ash was found to be: lime 35-71, mag¬ 
nesia 4*72, potassa 23'52, chloride of potassium 16*26, phosphoric 
acid 16*79, silica 3'00, and the amount of oxygen contained in the 

v 2 
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bases disposable for carbonic acid 24-25 in a hundred parts of 
the ash. 

The ash of the leaf-stalks, accordingly, is to be considered as 
normal sap-ash, whose soluble constituents are augmented by 15 per 
cent of chloride of potassium, and the same amount of sulphate of 
potassa, while 30 per cent of carbonate of lime have been added to 
the insoluble matter. The percentage-composition of the ash of the 
leaves may be obtained, by deducting 10 per cent of carbonate of 
lime from the insoluble portion of the ash of the leaf-stalks, and 
adding to the soluble part GO per cent of sulphate of potassa. The 
composition of the insoluble part of the ash of the leaf-stalks may 
be arrived at, by deducting 50 per cent of carbonate of lime from the 
insoluble constituents of the normal sap-ash ; that of the soluble part 
by the addition of 15 per cent of chloride of potassium, 25 per cent 
of phosphate, and 15 per cent of sulphate of potassa.—By adding 
20 per cent of carbonate of lime to the insoluble portion, and 20 per 
cent of carbonate of potassa to the soluble constituents of the ash of 
the leaf-stalks, we arrive at the composition of the ash of the ripe fruit, 
or rather at the mean composition of the ashes of the perisperm and of 
the capsule(l). The 20 per cent of carbonate of lime belong exclu¬ 
sively to the green capsule; on the other hand, the soluble ash of the 
perisperm differs from that of the exterior capsule, by containing 
10 per cent less of chloride of potassium, and by the total amount of 
phosphate of potassa. 

For the numerous other details, we refer to this highly valuable 
investigation itself which occupies upwards of a hundred octavo-pages. 

Tine. —Wittstein(2) has analysed the ash of the green leaves of 
Vitis Jiederacea, No. 44 b. 

Several researches have been made regarding the vine and its 
cultivation. In the first place, Crasso(3) has continued his inves¬ 
tigation with the view of solving the question, how far the difference 
in the quality of wines (in bouquet and taste), due to the nature of 
the soil and the variety of the plant, may be traced in the mineral 
constituents contained in the must. The analyses of the following 
parts of the vine were made according to the method of Will and 


(1) The perisperm and capsule of the fruit, being possibly of very different weight, 
the conclusion drawn from the above arithmetical mean is based upon a very insecure 
foundation. 

(2) Repert. Pharm. [2] XLV1, 329. 

(3) Ann. Ch. Pharm. LX IT, 59. Comp, the former paper, Ann. Cli. l’liarm. 
LVTT, G9. 
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Frescnius, the determination of the phosphoric acid being effected 
by means of sulphate of magnesia, and the incineration performed in 
a platinum dish over a spirit-lamp supplied with a double air-current. 

No. 45. Must of the unripe blue grapes of the small Burgundy 
(Kleinburgunder ), or blaclj Claevner (Metzger) cultivated at the south 
side of a porphyry declivity. The berries were soft, translucent, but 
still perfectly green in the interior, and only of a light-red on the side 
exposed to the sun.—No. 46. Must of ripe blue grapes of the same 
kind, from the same locality; berries uniformly deep-blue.—No. 47. 
Must of ripe blue grapes of the small Burgundy cultivated on the 
south side of a declivity, in heavy, marly, clay-soil j the colour of 
the berries was lighter than that of the foregoing, especially on the 
shaded side.—No. 48. Must of ripe green grapes, called Schonfeilner 
or gruener Sylvaner (Babo and Metzger). Station and soil the 
same as No. 45. The latter belonging to the better kinds. The 
berries green even when perfectly ripe.—The other properties of these 
four kinds of must we give in the following table. 


tuo. in the 

Time of 

Spec. grav. 

Carbonate of potassa required 

table. 

gathering, 1845. 

of the must. 

to saturate 100 parts of must. 

45 

13. September. 

1060 

1-520 

46 

22. October. 

1-085 

1055 

47 

28. 

1-080 

1-250 

48 

22. 

1-065 

1-110 


No. 49. Blue cuticles which remain after pressing the small 
Burgundy of No. 45.—No. 50. Green cuticles of the Schonfeilner 
obtained in a similar manner from No. 48.—No. 5]. Seeds of the 
small Burgundy obtained from No. 45.—No. 52. Seeds of the 
Schonfeilner from No. 48.—No. 53. Wood of the small Burgundy 
cultivated upon disintegrated marl. 

In general the results of Crasso’s analyses demonstrate, that the 
differences in the mineral constituents of the sap are influenced as 
much by the species of vine as by the station ; they farther point out, 
that with maturity the quantity of mineral constituents is augmented, 
chiefly the alkali and phosphoric acid, and confirm, moreover, for the 
vine, the same conclusion which Wolff arrived at for the horse- 
chestnut, namely, that lime prevails in the wood while potassa pre¬ 
dominates chiefly in the fruit. 

The vine and grapes from the neighbourhood of Heilbronn have 
been investigated by Walz(l), who arrived at results perfectly analo- 

(1) Jahrb. Pr. Pharm. XV, 65. For former analyses of the ash of the vine, comp. 
Jahrb. Pr. Pharm. XIII, 93. 
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gous to those of Crasso, but far less perspicuous and definite. The 
analyses adduced under No. 54 to 56 have reference to the following 
varieties :—No. 54. Claevner vine with the leaves.—No. 55. Riesling 
vine with the .leaves.—No. 56. Drollinger vine with the leaves. 

Even this designation is exceedingly indefinite. Was it an entire 
plant that was incinerated in every case ? Or how much wood, 
bark, and leaves, was each time employed ? The incineration was 
effected “ according to the known method” (which ?). 

If possible, still less circumspection is shown in the analysis 
of several vineyard-soils belonging partly to the ceuper-formation. 
Of course no mention whatever is made of a previous mechanical 
separation of the disintegrated constituents of the soils from the 
undecomposed rocky matter, nor were the soils exhausted by the 
various solvents. The author gives no quarter, he ruthlessly 
reduces his specimens to " a fine powder,” in which state they 
become a prey to the reagents ! The results obtained in such an 
analysis the author considers as expressing the composition of a 
whole field! A pebble more or less, a flint dropt by a peasant, 
in the specimen subjected to analysis, and the silica of the Hcilbronn 
vineyards becomes double or treble. The course of the analysis not 
being detailed, we must leave it to the author to explain the enig¬ 
matical amount of 8 per cent of free alumina, together with silicate 
of alumina, 8 per cent of alkalies, &c. We pass over such valueless 
results; nor shall wc for similar reasons give the analysis of 6 
varieties of must. We only remark that in the latter the mineral 
constituents and the organic principles are determined with equal 
accuracy; the methods, however, are not given, which certainly 
is to be regretted, for we might have learned how to determine 
not only tartaric, racemic, malic, and citric acids, but also sugar, 
gum, and tannin, to the accuracy of 0 001. Even imperfectly 
known substances, such as “ gluten” and “colouring matter” have 
been determined by Walz, the latter with the remarkable accuracy 
of 0*008 per cent of the whole solid matter! 

A somewhat similar analysis of must, (Grumbacher 1846, Riesling,) 
has been published by L. Beltz, likewise without stating the method 
followed(l). The spec. grav. of the must was 1*08, and it contained 
1764<*32 grains of solid matter in a quart: namely, 1680*0 grape- 
sugar, 7*72 tartaric acid, 18*50 bitartrate of potassa, 50*50 gluten, 
3*00 alumina, 2*00 lime, 2*60.—The phosphoric acid, &c., appears 
to have been forgotten. 


(1) Jahrb. Pr. Pharm. XIV, 327. 
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Fiax-stalkg'—Kane(l) has contributed a highly valuable con¬ 
tinuation of his experiments upon the cultivation of flax, in which 
he has endeavoured to determine, by the analysis of the mineral 
constituents, the influence exerted on its quality both by the soil and 
by the water used for steeping. He was indebted, for the materials 
of his investigation, to Mr. Marshall, of Leeds. The stalks were 
cut into small pieces, carbonized in a Hessian-crucible, and without 
exhausting the carbon, incinerated in a platinum dish. 

The course pursued in this analysis was the following : separation of 
the ash by dilute hydrochloric acid into residue and acid solution ; 
separation of the residue by means of potassa-solution into silica on 
the one hand, and charcoal and sand on the other; division of the 
acid solution into three parts; 1. for the determination of the 
alkalies; 2. of phosphoric acid, manganese, alumina, lime, and 
magnesia : 3. of sesquioxide of iron and sulphuric acid. The phos¬ 
phoric acid was determined according to the process of Will. In 
the analysis of the soils the fine cai’thy portion was separated from 
the sand by careful levigation; the amount of the latter having 
been ascertained, the former was dried, and the organic matter 
destroyed by ignition, the residue being analysed according to the 
method which had been used in the examination of the ash. 

In the case of the waters, the residue obtained on evaporation of 
2 gallons (with No. 3 only 1 gallon) of water cai’cfully filtered was 
dried at 100° and weighed. It was then incinerated, and by the 
difference of weight the quantity of organic matter ascertained. 
The residue left after ignition was separated, by treatment with 
distilled water, into a soluble and insoluble poi'tion, which were 
analysed separately. 

We proceed first to the description of the several flaxes which 
have heen analysed. 

No. 24. Coarse flax, cultivated upon the soil No. 4, sown as late 
as the 15th of May. Amount of nitrogen in the stalks dried at 100° 
= 0*982 per cent.—No. 25. From the same soil. Quality excellent. 
Nitrogen in the stalks = 0*750 per cent.—No. 26. From the .same 
soil. Very fine, best specimen of the year’s growth. Nitrogen in the 
stalks = 0*876 per cent.—No. 27. From the same soil. Quality 
tolerably fine : sown on the 2nd [May, gathered on the 29tli July. 
Nitrogen of the stalks=0*901 percent.—No. 28. Dutch soil. No. 5. 
Nitrogen of the stalks = 1*00 per cent.—No. 29. Dublin flax. 
Nitrogen of the stalks = 0*56 per cent.—No. 30. Cultivated near 

(1) Pliil. Mag. [3] XXXI, 36 and 105; J. Pr. Chcm. XL1, 434. The former paper 

Pr. Chcm. XXXII, 354. 
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Dublin. Another good specimen from Armagh. Nitrogen of the 
stalks = 0627 per cent. 

By comparing the ashes of the foregoing specimens of flax (see table) 
it will be at once perceived, that the amount of sulphuric acid stands 
in the inverse proportion to the carbonic acid (organic acids in the 
plant) j farther, that the ash of the Irish flax contains from 21 to 25 
per cent of silicic acid, instead of from 3 to 5 per cent, which is the 
proportion found in the other varieties. A definite replacement of 
silicic acid by another body cannot however be traced. The ash of 
Armagh flax exhibits a still greater difference from the other spe¬ 
cimens by the enormous amount of sesquioxide of iron (13 - 52 per 
cent), which is probably the highest proportion that has hitherto 
been observed. Notwithstanding this extraordinary difference, the 
saturating capacity of the ash for organic acids is the same, that of 
the Belgian and Dutch specimens being expressed by 13-28, whilst 
that of the Irish is represented by 13-53 per cent of oxygen. The 
author justly alludes to the very large amount of phosphoric acid 
universally contained, not in the fibres, but in the refuse separated 
by dressing the flax, and which might be again restored to the soil. 

The soils subjected to investigation chiefly belonged to the light 
sandy loam, only a few were purely sandy. They were excessively 
loose and porous, and rich in nitrogenous organic substances; they 
all imparted to boiling water a deep brown colour, a small quantity 
of alkaline and earthy salts being dissolved. 


Localities of the different soils (each soil dried at 100°). 




No. 1. 

o 

55 

No. 3. 

No. 4. 

No. 5. 

No. 6. 

Constituents. 



Escumaf- 

Hum me 

A district 


rmta-lo 



Heer- 

fles, best 

Zog, best 

yielding 

A good 

In I hi 



stert, 

near 

Courtray 

flax-land 
of the d is 
trict of 

flax-lund 
of the dis¬ 
trict of 

only thin 
crops of 
coarse 

flax dis¬ 
trict in 
Holland. 

colnshire; 

so-culled 

"Warp.” 



Courtray. 

Antwerp. 

flax. 


Potassa 


0160 

0-123 

0068 

0-151 

0-583 

0-534 

Soda .... 


0-298 

0146 

0110 

0-206 

0-306 

0083 

Sesquioxide of iron 


3-298 

1-663 

1-202 

1-543 

6047 

4-500 

„ manganese 


trace 

trace 

trace 

— 

trace 

decided 

trace 

Alumina 


2-102 

1-383 

1-125 

0-988 

5-626 

3065 

Lime .... 


0-357 

0-227 

0-481 

0-366 

3043 

5-538 

Magnesia . 


0-202 

0153 

0-140 

0-142 

0105 

0-052 

Sulphuric acid 


0025 

0-017 

0-013 

0026 

0-023 

0113 

Phosphoric acid . 


0121 

0-152 

0-064 

0193 

0-159 

0-222 

Chloride of sodium 


0-017 

0-030 

0-067 

0-009 

0-023 

0067 

Clay .... 


14-920 

9-280 

5-760 

4-400 

17-080 

— 

Sand .... 


75 080 

84-065 

86-797 

88-385 

60-947 

80-702 

Organic matter, remainder of 







the moisture . 

. 

3123 

2-361 

4-209 

3-672 

5-841 

5-328 

Loss .... 


0-297 

0-400 

0-025 

— 

0-217 

— 



100 000 

100000 

100-000 

100081 

100-000 

100-204 
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The substance called “ Warp” No. 6, is the deposit which is found 
in the River Humber, the gradual silting-up of which has formed the 
muddy soil of the flax-land of the west coast; the sample analysed had 
not yielded a crop.—From the results of his experiments, Kane draws 
the conclusion that the fertility of the celebrated Belgian flax-land, 
i. e. its remarkable sponginess, as well as its richness in alkalies, phos¬ 
phoric acid and magnesia, is the result of careful manuring with 
animal excrements, a inode of procedure which requires only a light 
sandy soil, with a proportion of loam just sufficient to malffc it 
coherent. 

Lastly follow the analyses of some of the waters employed in the 
steep-pools: No. 1. was obtained from a large pond (disused turf- 
pit) supplied by the Scheld; the water being perfectly transparent 
after removal of the matter held in suspension.—No. 2. From one of 
the best steep-pools at Hamme Zog in Belgium, likewise supplied by 
the Scheld; after remaining six or eight weeks in the pool.' The 
coating of vegetation which forms at the beginning is removed 
previously to commencing the process of steeping; the workmen then 
shovel up the mud from the bottom, and employ it for retaining 
the flax beneath the surface. The specimen of water taken at this 
period for analysis was extremely muddy.—No. 3. Perfectly trans¬ 
parent water of a similar pond in another part of the country.— 
No. 4. Perfectly clear water of the River Lys in France, collected 
previously to its entering the steep-pool.—No. 5. The water of a 
steep-pool in Holland. 



100 parts of the residue of evaporation gave: 

Constituents. 

No. 1. 

No. 2. 

No. 3. 

No. 4. 

No. 5. 

Scsquioxide of iron 

0-514 

6-633 

2-584 

6-200 

1-183 

Magnesia. 

0-856 

1-369 

1-530 

1-192 

7-601 

Lime . 

6-940 

8-435 

17-829 

5-484 

3-613 

Soda. 

28-620 

11-607 

30-232 

28-298 

19-277 

I'otassa. 

8-740 

. 4-181 

15-762 

5-405 

8-205 

Sulphuric acid .... 

8054 

8-435 

11-627 

9-300 

5-607 

Hydrochloric acid 

25-765 

8-682 

2-580 

7-754 

9-439 

Phosphoric acid .... 

— 

— 

— 

0079 

— 

Carbonic acid, organic matter, and 1 
loss. J 

20-511 

50-658 

17-856 

36-288 

45075 


100000 

100;000 

100-000 

100000 

100000 

Residue obtained on evaporation^ 

51-70 

139-69 

50-68 

4511 

42-40 

of 100,000 parts of water . j 


Flax- 

stalka. 


From these data the author does not venture to draw any definite 
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conclusion relative to the influence of the water, and especially of 
the large amount of potassa existing in all, and of the enormous 
quantity of iron which is found in some of these specimens; such 
conclusions, he thinks, will be impossible until additional investiga¬ 
tions have been performed. 

At the commencement of this chapter upon the mineral consti¬ 
tuents of plants we have pointed out, that the researches of several 
chemists engaged with this branch of phyto-chemistry, begin 
to furnish the materials for a history of the development of 
plants. 

investigation of Oats.— A very valuable contribution towards the 
elaboration of this subject has been published by J. P. Norton(l), 
in a comprehensive investigation of oats in the various stages of 
growth. He undertook to determine, both by qualitative and quan¬ 
titative experiments, the variations and changes which occur in the 
amount of water and of mineral constituents contained in the individual 
organs of the plant during the period of its growth. Accordingly 
the investigation is divided into two separate parts: firstly, the 
examination of the plant during its development, and secondly, that 
of the ripened oats. 

We give in the first place a synopsis of the quantitative part of 
the experiments which commence with the examination of young 
plants from 4 to 6 inches high, each consisting of a single leaf and 
the germ of the stalk; the specimens were gathered on the 4th of 
June, 1845. They were first desiccated at 100°, and subsequently 
incinerated in a platinum dish at the most gentle red-heat. 


Time 
• of 
gathering. 

Amount 

of 

water. 

Quantity of ash 

Time 

of 

gathering. 

Amount 

of 

water. 

Quantity of ash 

i 

in the 
fresh 

"i 

in the 
dry 

t 

in the 
fresh 

in the 
dry 

• ^ 
plants. 

t -1 

plants. 

Leaves. 

Leaves. 

4. June . . 

80-51 

2-16 

10-83 

23. July . . 

77-61 

3-85 

16-45 

11. . . 

82-76 

1-80 

10-79 


7700 

3-78 

16-44 

18. „ . . 

8202 

1-63 

9-07 

6. August . 

76-63 

3-75 

1605 

25. „ . . 

78-53 

2-35 

10-95 

13. „ . . 

74-06 

614 

20-47 

2. July . . 

80-26 

2-24 

11-35 

20. „ . . 

79-93 

4-25 

21-14 

9. 

76-97 

2-81 

12-20 

27. „ . . 

70-68 

6-49 

2213 

16. „ . . 

76-53 

306 

12-61 

3. Sept. . 

24-60 

15-78 

20*90 




(1) Sill. Am. J. [2] III, 100, 318. 
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Quantity of ash 



Quantity of ash 

Time 

of 

gathering. 

Amount 

of 

water. 

i 

in the 
fresh 

in the 
dry 

Time 

of 

gathering. 

Amount 

of 

water. 

in the 
fresh 

in the 
dry 


1 -\ 

plants. 


( -> 

plants. 

Stalks. 

Chaff. 

4. June . . 

87-04 

1-36 

10-49 

16. July . . 

5501 

2-72 

600 

11/ „ . . 

8705 

1-28 

9-88 

23. „ . . 

56-95 

3-92 

9-11 

18. 

87-13 

1-28 

9-32 

30. „ . . 

50-49 

6-08 

12-28 

23. 

81-74 

1-40 

917 

6. August . 

45-04 

7-83 

13-75 

2. July . . 

83-66 

1-28 

7-83 

13. 

40-86 

11-05 

18-68 

9. „ . . 

82-05 

1-40 

7-80 

20. „ . . 

47-08 

11-20 

21-07 

16. , f • 

80-85 

1-52 

7-94 

27. 

40-44 

13-38 

22-46 

23. „ . . 

79-60 

1-63 

7-99 

3. Sept. 

21-96 

21-43 

27-47 

30. 

G. August . 

7664 

1-74 

7-45 




75-66 

2-01 

7-63 





13. 

20. „ . . 

69-80 

76-27 

2-00 

1-58 

6-62 

6-66 

Grain (unthrashed). 


27. 

71-75 

219 

7-71 





3. Sept. . . 

71-70 

2-36 

8-35 

2. July . . 

80-84 

75-56 

0-94 

1-02 

4-91 

4-36 





. 1 . „ 

Joints of the stalks. 


16. 

69-83 

1-17 

3-38 





23. „ . . 

63-22 

1-33 

3-62 





23. July . . 

76-05 

2-40 

10-02 

30. „ . . 

62-06 

1-60 

4-22 

30. „ . . 

75-54 

2-54 

9-60 

6. August . 

62-44 

1-62 

4-31 

G. August . 

74-82 

2-63 

10-14 

13. „ . . 

55-11 

1-87 

4-07 

13. 

75-29 

2-80 

10-48 


49-76 

1-83 

364 

20. „ . . 

75-38 

2-90 

11-79 

27. „ . . 

45-92 

1-90 

3-51 

27. „ . . 

73-55 

2-98 

11-27 

3. Sept. 

30-74 

2-53 

3-65 

3. Sept. . . 

70-65 

3-14 

10-70 





Investiga¬ 
tion of 
oati 


The amount of water is largest in the leaves and stalks, but little 
being contained in the joints, and still less in the chaff and grain ; it 
diminishes in all parts with the progress of maturation. 

The amount of ash is greatest in the chaff, less being found in the 
leaves, joints, and stalks, and least in the grain; it increases in all 
parts with the progress of ripening, except in the (unthrashed) grain, 
in which it diminishes only apparently; for this diminution is due to 
the development of the seed, poor in ash, preponderating over the 
chaff which Contains a large quantity of ash. 

The mineral constituents of the same parts of the plant in various 
stages of development offer several interesting points (No. 57 to 75 
inclusive). In the first place we observe with the progress of maturation 
in all parts of the oat a remarkable diminution of the chlorine (chloride 
of sodium) which altogether disappears in the leaves. In the latter a 
simultaneous and steady diminution of the amount of alkali to one half 
takes place; whilst, on the contrary, the sum of the alkalies contained 
in the stalks remains unaltered, the. proportion of potassa and soda 
increasing, as the amount of chloride of sodium diminishes.—As the 









332 


TECHNICAL CHEMISTRY. 


Investiga¬ 
tion of 
oats. 


maturation proceeds the increase of silicic acid in the leaves and stalks 
is very considerable, in the former it is more than treble, in the latter 
more than double the original amount, while the phosphoric acid is 
observed to decrease in moderate, quantities which exhibit moreover a 
great variation. (1) The least amount of change is perceptible in 
the grain, as the chaff and the seed of this compound organ 
compensate each other during their development.—The amount of 
nitrogen likewise gradually increases with the growth of the plant; 
100 parts of the dried plant gathered on : 

16. July. 30. July. 13. Aug. 20. Aug. 27. Aug. 3. Sept. Quite ripe, 
gave: 1-71 1-35 1-38 1-31 1-79 2 20 2-18 per cent. 


Hipe Oats. —The investigation of the straw has yielded the follow 
ing dat*' for 100 parts of the dry substance: 



Hopeton oats. ! 

| Buu | 
outs 

Potato 

oats. 

Sandy] 

oats. 

|Heultliy 

! 

Smutted 

1 

Northum¬ 

berland. 

Kil- 

whiss. 

Swanston, 
Kdinb. j 

Nortlium 

berlaud. 

Kil- 

whiss. 

straw. 

Water 


• • | 

11-21 

1011 

9-36 

10-99 

9-19 

— 

— 

Ash in 

the top . 

) part 

4-95 

5-44 

8-25 

9-23 

10-01 

5-64 

6-52 


„ middle 

Uf the 

611 

4-23 

6-53 

7-41 

9 - 01 ! 

7-89 

6-10 

»* 

„ bottom. 

1 straw. 1 

5-33 

5-86 

7-10 

9-76 

7 " 30 | 

917 

7-78 


Hence* the amount of ash does not regularly decrease from the 
lower to the upper parts, and is very variable at the same height in 
different specimens; this remark applies also to the qualitative com¬ 
position of the straw as exhibited in No. 76, 77 and 78 of the table. 
The difference of the soil, as was to be expected, likewise occasions 
discrepancies. Thus two kinds of straw. No. 1. from a better kind 
of sandy loam soil; No. 2. from a very poor soil on which it grew 
badly, yielded ashes of the following composition : 


1 

I 

i 

I Top straw. 

Middle straw. 

Bottom straw. 


No. 1. 

No. 2. 

No. 1. 

No. 2. 

No. 1. 

No. 2. 

Salts soluble in water 

41-96 

71-70 

55-22 

-84 03 

77-46 

90-26 

Phosphates of lime, of 1 
iron, and of magnesia j 

2-94 

0-77 

503 

1-51 

0-78 

2-21 

Lime and magnesia . 

11-29 

14-34 

9-70 

8-73 

916 

2-65 

Silicic acid .... 

43-75 

13-18 

32-05 

5-72 

12-55 

4-86 


99-94 

99-99 

10000 

99-99 

99-95 i 

99-98 


(1) We here call attention to the entirely relative character of the numbers on 
which the above data arc based. Thus we cannot, f, i., clearly sec whether the diminu¬ 
tion of a constituent be actual, or whether it be only the reflex of the proportionate 
increase of another body. 
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The amount of ash in the leaves is greater than that of the straw; 
it exhibits the same discrepancies in its composition. The follow¬ 
ing percentage-data have been obtained : 



Hopeton oats. 

Dun 

Sandy 

Potato oats. 


• 

No. 1. 

No. 2. 

oats. 

oats. 

No. 1. 

No. 2. 


Water .... 

Ash (of the dried leaves) 

908 

7-19 

9-57 
8-44 | 

1011 

10-29 

10-95 
j 14-79 

10-33 1 
14-59 j 

11-02 I 

20-90 | 

1014 

12-70 


The potato oats (5th and 6th column) had been cultivated on a 
poor soil, the Ilopeton oats (1st and 2nd column) on a loamy soil.— 
The variations in the qualitative constitution become evident by com¬ 
paring No. 79 with the following synopsis of the composition of the ash: 



Ilopeton oats. 

Sandy oats. 

Top of 

r. 

Bottom 


Light 

loam. 

New moss 
| land. 

Gravelly 

loam. 

the 

leaf. 

of the 
leaf. 

Salts soluble in water 

36-77 

56-50 

45-77 

43-26 

48-28 

Phosphate of lime, of sesqui-T 
oxide of iron and of magnesia J 

7-23 

3 66 

1-00 

0-85 

1-15 

Lime and magnesia . . . 

10-24 

1-33 

3-27 

3-76 

2-78 

Silicic acid . . . . j 

45-75 

38-50 

49-96 

5213 

47-79 


The ash of the leaves consequently approaches in composition to 
that of the top straw; it is likewise different in the apex and base of 
the leaves. 

The amount of ash in the chaff is greater than that of the other 
parts. Its percentage-composition was found to be: 



Hopeton oats. 

Sandy 

oats. 

Dun 

oats 

Potato oats. 

Mean. 

No. 1. 

No. 2. 

No. 3. 

No. 1. 

No. 2. 


Amount of water . . 
Ash of the dried chaff . 

1 10-28 
! 7-23 

10-69 

10-69 

10-58 

16-53 

9-60 
18-97 1 

11-62 

1916 

11-16 

18-59 

10-95 

27-47 

10-69 

16-94 


For comparison with the analysis (No. 80 of the table), the author 
gives the following results : 


| 

Hopeton oats. 

Potato 

oats, 

sandy soil. 

Dun oats, 
loamy 
soil. 

Light bar. 
ley land. 

Light 
moss land. 

Soluble salts .... 

Phosphate of lime, of magnesia, 1 
and of sesquioxide of iron J 

Lime and magnesia 

Silicic acid. 

3502 

4-29 

403 

56-65 

3412 

8-73 

7-14 

5001 

19-86 

2-26 

701 

70-86 

18-66 

2-40 

4-44 

74-50 

! 99-99 ! 100-00 1 

99-99 

100-00 


Ripe 

oats. 




Ripe 

oata. 
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The investigation of the ashes of the grain and husks commences 
with a determination of the relative weight of both organs. The 
following results were obtained. 




Hopeton oats. 


Potato 

Dun 

Victo- 

ria 

Black 

Tartary 

oats. 

Sandy 

Mean. 


No. 1. 

No. 2. 

No. 3. 

No. 4. 

oats. 

oats. 

oats. 

oats. 

Grain . 1 
Husk . | 

76-40 

23-42 

77-99 

22-00 

77-39 

22-61 

74-26 

25-55 

76-80 

23-20 

76-28 

23-66 

71-86 

28-22 

72-38 

27-62 

76-28 

23-68 

75-54 

24-26 


The mean proportion of water contained in these parts was found 
in six experiments to be equal, or to vary only by about 1 per cent, 
12-17 being found in the grain, and 11'47 per cent in the husk. The 
quantity of ash contained in 100 parts was found to be as follows : 




Hopeton oats. 

Potato 

oats. 

Dun 

oats. 

Sandy 

oats. 

Mean. 


Light 

loamy 

land. 

Poor 

moss 

land. 

Lime- 

sick 

land. 

Reclaimed 

moss 

land. 

Dry 

sandy 

land. 

Good 

loam 

land. 

Sandy 

loam 

land. 

Grain 

214 

2-81 

2-28 

2-32 

2-22 

211 

1-61 

2-07 

Ilusk 

6-47 

5-27 

6-49 

7-11 

6-99 

8-24 

8-03 

6-60 


In addition to the analyses of the ash of the husks (No. 81, 82, 
83, 84 of the table), and of the grain-ash (No. 85, 80, 87 and 88 
of the table), the author gives the following synopsis, in order 
to show the influence of the soils : 



Husk. 

Grain. 


Ilopctou oats. 

Potato 

oats. 

Dun 

oats. 

Sandy 

oats. 

Hopeton oats. 


Light sandy 

Barren 

Sandy 

land. 

Good 

Loam 

land. 

Poor 

Land 


loam 

land. 

moor 

land. 

loam 

land. 

sandy 

land. 

rich in 
humus. 

Salts soluble in water 

22-92 

33-84 

2314 

19-96 

68-52 

70-69 

72-96 

Phosphate of lime, of mag-1 
ncsia, and of iron . . J 

1-84 

4-62 

1-10 

2-49 

21-60 

18-63 

12-42 

Lime and magnesia . . 

6-79 

1-54 

518 

3-28 

7-10 

7-11 

7-95 

Silicic acid. 

68-55 

60-00 

70-57 

74-25 

2-78 

3-30 

2-67 


10000 

10000 

99-99 

99-98 

10000 

99-99 

10000 

Percentage of ash in the dry plant 

• 

1-80 

1-48 

2-48 


Norton has .made a general analysis of the grain of ripe oats 
according to the old chemico-mcchanical process of separating the 
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starch by levigation, and investigating the bran and liquids. The 
principal portion of the gluten is soluble; it is not coagulated by 
heat, and is assumed by Norton to be casein (lcgumin). We limit 
ourselves to giving merely the final results of these rather imperfect 
determinations. 


. 

Hopeton oats. 

Potato oats. 

Northumber¬ 

land. 

Ayrshire. 

Ayrshire. 

Northumber¬ 

land. 

Starch .... 

65-24 

64-80 

64-79 

65-60 

Sugar (impure) 

4-51 

1-58 

2-09 

0-80 

Gum .... 

210 

2-41 

212 

2-28 

Oil. 

5-44 

6-97 

6-41 

7-38 

Casein .... 

15-76 

16-26 

17-72 

16-29 

Albumin.... 

0-46 

1-29 

1-76 

2-17 

Gluten . . 

2-47 

1-46 

1-33 

1-45 

Epidermis 

1-18 

2-39 

2-84 

2-28 

Salts and loss 

2-48 

1-84 

0-94 

1-75 


1O0-OO 

10000 

10000 

10000 

Amount of nitrogen 

2-19 

2-35 

2-28 

2-76 


The unusual amount of fatty oil is very surprising if it should be 
confirmed by others. 

Sarsaparilla-Root. —The amount of ash contained in the root of 
sarsaparilla has been determined by Schleiden and H. Ludwig(l). 
The former found : 1. The best Honduras sarsaparilla to yield 5*10 
per cent; 2. Unusually thick Hondui’as 1*94; 3. A kind of Hon¬ 
duras sold under the term “Caraccas” 2'36; 4. Best Caraccas 5*07, 
and Tampico sarsaparilla 3*92 per cent of ash. 

The ash of No. 3, containing 54-71 per cent of soluble and 
45*288 of insoluble matter, has been investigated by Ludwig, 
(No. 89). 

Mulberry-Tree.— Thornton J. Herapath(2) has published an 
investigation of the ash-constituents of the mulberry-tree, with 
special reference to their distribution in the various organs. The 
fresh parts of the plant were bruised and exhausted by successive 
treatment with cold and- hot water, and finally with acetic acid ; the 
residue constitutes the “woody matter.” The latter is digested with 
strong nitric acid, washed, and macerated with a dilute solution of 
potassa; this triple treatment is repeated several times, and the residue 
finally boiled with hydrochloric acid and again washed, when “ pure 


Rip* 

oat*. 


(l'l Arch. Pharm. [2] LII, 61. 


(2) Chem. Soc.-Qu. J. I, 103. 
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Mulberry- 

tree. 


cellulose” remains behind. The latter when deducted from the 
woody substance, gives as difference the “ matiere incrustante.” 
The author applies the term sap to the total amount of soluble 
matter contained in all the washings and extracts. He gives in 
the first place a table of the distribution of the three substances in 
1000 parts: 



Fresh organs. 

Dried organs. 

Berries. 

Leaves. 

Twigs. 

Berries. 

Leaves. 

Twigs. 

Cellulose (dry) 

5-10 

33-3 

101-4 

68-4 

3301 

203-2 

Matiere incrustante 

13-60 

65-1 

309-7 

1820 

266-0 

620-8 

Sap .... 

55-98 

146-5 

88-0 

749-6 

598-0 

176-0 

Woody matter 

18-70 

98-4 

4111 

250-4 

4020 

824-0 


The following table shows the amount of ash contained in 100 
parts of the separate organs: 



Berries.. 

Leaves. 

Twigs. 

In all the organs together . 


# 

9-27 

10-20 

2-61 

In the sap 

• 

. 

11-28 

12-83 

5-83 

In the cellulose . 


. 

1-02 

1-09 

0-39 

In the matiere incrustante 

‘ 


- 4-82 

7-79 

2-42 

In the woody matter . 

• 

■ 

3-78 

6-11 

1-92 


By these remarks the analyses of the ashes (No. 90 to 101) become 
intelligible. 

Fossil Wood.— G. Rcich(l) has published an analysis of the ash of 
fossil-wood and of fossil fir-cones, of the formation in which amber 
occurs, without, however, stating the method employed (No. 141 and 
142 of the table). 

splrogyra quinina.— W. von der Marck(2) has investigated 
Spirogyra quinina (Kiitzing). The adhering sand and infusoria 
could not be entirely separated by washing; when dried in this 
condition 100 parts of this alga gave 2 - 48 of dry substance, con¬ 
taining 7-5 per cent of nitrogen, and yielding on incineration 0‘28 
of ash; the method of incinerating, however, is not mentioned. 
This ash was found to consist of 35*8 per cent of carbonates, and 
sulphates of the alkalies, and chloride of sodium, 1*5 per cent of 
carbonate of lime, 9‘3 per cent of carbonate of magnesia, 18*4 per 
cent of phosphate of lime, 3-4 per cent of phosphate of magnesia, 


(1) Arch. Pliarm. [2] LIV, 158 


(2) Arch. PUarra. [2] LI, 156. 
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traces of sesquioxi.de of iron, and lastly, 31*6 per cent of silicic 
acid. 

The “ Annalen der Chemie und Pharmacie” contain a synopsis, 
without text or farther information, of the analysis of the ashes of 
various plants and parts of plants, by Thomas Bichardson(l) 
(No. 102 to 139 inclusive). 

amount of Alumina in Ashes. —The presence of alumina in the 
ashes of plants is still a subject of controversy. At an earlier period 
Berzelius had pointed out the presence of alumina in the ashes of 
Lycopodium, complanatum and Helleborus niger. The more recent 
experiments of the Prince of Salm-Horstmar appear(2) to confirm 
this observation; in the former he found 38 5 per cent (of the ash), 
in the latter a determinable quantity of alumina; in Juniperus 
communis and Erica vulgaris scarcely weighable traces were ob¬ 
served, while in the needles of Pinus sylvestris it was entirely 
absent. Salm-llorstmar seeks the cause of the different capabili¬ 
ties exhibited by plants of absorbing this substance, in the acid 
reaction of the roots of Lycopodium complanatum , which is not to 
be found in Juniperus communis. Salm-llorstmar has, however, 
omitted to give any proof that the plants under investigation were 
entirely freed from mechanically adhering earthy matter, which is the 
more to be regretted, as Knop(3) had previously proved that the 
alumina of the lichen-asli was derived entirely from this source.. The 
same objection we have to make against Wittstcin(4), who finds 
alumina in almost all garden-shrubs, Bcrberis and Prunus excepted. 
—Erdmann(5) has obtained different results ; in various woods and 
clean seeds, in which the possibility of contamination was excluded 
altogether, he did not detect a trace of alumina, lienee it remains 
very doubtful whether the amount of alumina contained in the ash- 
analyses of the table actually belong to the plants or not. 

Proportion of Ash in various Woods.— Chcvandier(6) has com¬ 
municated the following as the mean results of a great number of 


. (1) Ann. Ch. Pliarm. LXVII, Appendix to Heft 3. 

(2) J. Pr. Chem. XL, 302; Chem. Gaz. 1847, 306. 

(3) J. Pr. Chem. XXXVIII, 347. 

(4) Repert. Pharm. [2] XLIV, 322; J. Pr. Chem. XL, 254. 

(5) J. Pr. Chem. XL, 254. 

(6) Compt. Rend. XXIV, 269. A report of Do Candolle, on this and the earlier 
(published since 1844) investigations of Chevandier npon the composition of various 
kinds of wood, is to he found in Arch. Ph. Nat. VIII, 5. We borrow from this report 
the following synopsis of the composition of various kinds of dried wood, in which the 

VOL. II. Z 


Amount 
of alumina 
In ashes. 
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Propor¬ 
tion of ash 
in various 
woods. 


determinations of the average 
kinds of wood (dried at 140°): 

Ash given by 100 parts of wood. 


Willow . . . 200 

Aspen . . . 1*73 

Oak ... 1-65 

Hornbean . . . 1-62 

Alder . . . . 1*38 

Red beech . . . 1-06 

Pine . . . . 104 

Fir ... 102 

Birch .... 0-85 


amount of ash contained in various 


Average amount of ash given by ail 

lining m tv uviu. 

100 Wood from young stems . 1*23 

„ Stack-wood . . . 1*34 

„ Branches .... 1*54 

„ Twigs .... 2-27 


Food. Cooking of Meat. Fiesta Extract.— The investigation of 
Liebig(l) into “the constituents of the juices of flesh,” also fur¬ 
nishes some results belonging to the technical department of che¬ 
mistry, in so far as it treats of the changes which cooking effects in 
meat, and of the relation which animal food bears to analogous 
dietetic articles, determining, as it does, at the same time, experi¬ 
mentally the nature of “ broth.” 

The view that broth derives its nourishing properties essentially 
from the dissolved gelatin—an opinion which has been frequently 
discountenanced in practice—is shown by this investigation to be 
completely untenable. The gelatin imparts no taste to broth, and 
forms by far too insignificant a portion to allow of its nutritious 
properties being dependent upon it. Chopped beef, or veal, previously 
exhausted in the cold, when boiled for five hours, yielded to the 
broth, the former 4 per cent, and the latterly percent of soluble 
constituents, of which gelatin formed, at most, but one half.—On the 


oxygen is represented as being in combination in the fbrm of water. The column, 
hydrogen, gives the excess of this element over that contained in the water: 



Carbon. 

Hydrogen. 

Nitrogen. 

Water. 

Red beech . 

49-85 

0-70 

1-06 

48-39 

Oak 

50-44 

0-70 

1-06 

47-80 

Hornbean . 

49-48 

0-63 

0-84 

49 05 

Birch 

51-30 

1-09 

0-88 

46-73 

Aspen 

50-35 

0-96 

0-82 

47-87 

Alder . 

51-86 

1-03 

1-15 

45-96 

Willow 

5110 

0-77 

0-86 

47-27 

Fir 

51-59 

0-95 

1-04 

46-42 

Pine . 

51-71 

0-94 

0-81 

46-54 


(1) Loc. cit. II. p. 161 
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contrary, this investigation confirms the view of Proust, that the 
peculiar constituents of broth exist ready formed in the flesh, and 
are by no means merely products of the process of ebullition. 
The residue of the chopped muscular flesh of different animals—as of 
the fox and ox—after having been exhausted in the cold, cannot be 
distinguished the one from the other; all the peculiarities of the 
flesh, especially its flavour, depending entirely upon the soluble 
constituents which are found in the broth. 

The researches of Liebig offer a simple and convenient method 
of preparing, in a few minutes, a broth of the highest nuti’itive 
properties. Finely chopped lean beef is mixed with an equal weight 
of cold water, and left, if possible, to macerate for a short time, and 
the whole then slowly heated to ebullition. After gently boiling for 
some minutes, the clear broth separates from the coagulated albumin, 
and from the muscular fibre which has now assumed a sinewy appear¬ 
ance. After straining, it requires only to be seasoned, and slightly 
coloured with burnt onions, or with caramel. The colouring of the 
broth is nothing bi^ a concession to the common prejudice, which 
cannot, however, be well dispensed with. 

By evaporation in a water-bath, or at a still lower temperature, the; 
broth becomes spontaneously coloured, and leaves behind a brown 
extract, possessing a delicate odour of roasted meat; it may be 
preserved for any length of time. This extract, when dissolved in 
about 30 parts of water, and flavoured with salt, yields, at any 
moment, a most excellent broth.—The advantage of extract of 
flesh for the nutrition of invalids, its use in hospitals, or in field- 
service, as well as in domestic economy, is sufficiently obvious. 
We see, likewise, that bone-broth, broth-tablets, &c., being prepa¬ 
rations essentially different from a true broth from flesh, cannot 
enter into competition^ith it as articles of food. 

As an article of commerce, extract of flesh bears somewhat too 
high a price ; it appears, however, to offer a new source of profit to 
the inhabitants of the different settlements in America and Australia, 
who might successfully prepare it from their cattle at a cheaper rate, 
and send it to the markets of our crowded populations. 

As to the cooking of meat, it follows, that to prepare, by boiling, 
a rich broth, and at the same time a savoury bouilli, is perfectly 
impossible. After preparing broth according to the above direction, 
the meat which remains is perfectly unpalatable, tasteless, and tough, 
and as dissimilar as possible to the boiled beef of our tables.—If, 
on the other hand, it be desired to leave in the boiled meat the 
greatest possible amount of nutrition and flavour, it must be at once 
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Food - plunged into boiling water. If tbe temperature, after some minutes, 
C °me»t[ of be reduced to about 70°, by tbe addition of cold water, and the 
extract, water maintained at that temperature until the meat is thoroughly 
cooked, • all the conditions necessary for this purpose will have been 
fulfilled. 

If it be perfectly established that pure fleshy fibre—viewed inde¬ 
pendently of the constituents of the juice—instead of being softened 
by boiling, is converted into a horny, or sinewy mass, it is evident 
that this change is prevented by two different means in the ordinary 
mode of cooking meat: in the first place, by the temperature in the 
interior of the piece of meat never reaching the boiling heat, and in 
the second place, by its being, nevertheless, sufficiently high to 
coagulate the albumin which surrounds, and to a certain extent 
protects the fibres. The temperature in the interior of the meat, 
is not only sufficient to coagulate the albumin (55 0, 6), but must 
attain even the point necessary for the coagulation of the colouring 
matter of the blood (from 65° to 70°). 

The investigation of Liebig exhibits the process of salting milt, 
under a perfectly new aspect. The “ brine,” %bieh meat and dry 
salt form when together, amounts to from £ to | of the juice of the 
meat, and contains the chief constituents of concentrated broth. 
The brine presents an acid reaction, and, owing to the quantity of 
albumin present, coagulates when boiled; it contains, moreover, 
phosphoric acid, lactic acid, a large amount of potassa, creatinine, 
and doubtlessly also creatin. There can be no doubt, therefore, 
that salting diminishes the nutritious properties of meat, by the 
amount of constituents which pass into the brine; hence the expla¬ 
nation of the well-known injurious effect on health produced by the 
continued consumption of salt-meat. 

Influence of Salt upon the Feeding of Cattle. —Boussingault(l) 
has extended his earlier observations upon tire influence of salt as 
an adjunct to the fodder of cattle, by some valuable contributions. 
His earlier experiments had shown, that salt by no means exercises a 
beneficial influence upon the growth of cattle, and upon the develop¬ 
ment of flesh, to the extent usually ascribed to it. The new series of 
experiments, extending over a period of 13 months, was made with 
a number of steers, some of which had their rations salted, while the 
others had no salt mixed with their food; they were, in other respects, 
treated in a perfectly similar manner. The following are the final 
results obtained: 

(1) Ann. Ch.Phys. [3] XX, 113 ; XXII, 110, 503; Compt. Rend. XXV, 729; Dingl. 
Pol. J. CVII, 304 ; J. Pr. Chem. XL, 168; XLII1, 383 ; XLV, 127. 
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Original Weight after Increase of weight Consumed Increase of weight pro¬ 
weight. 13 months. in 13 months. hay. ducedby lOOkilogr.ofhay. 

434 kilogr. 950 kilogr. 516 kilogr. 7178 kilogr. 7'19 kilogr. (those 

with salt). 

407 „ 855 „ 452 „ 6615 „ 6'83 „ (those 

without salt). 

On the average the former number received 18*2 kilogr. of hay 
daily, and increased therewith 1'309 kilogr. in weight; the same 
amount of hay corresponds, in the others, to a development of flesh 
amounting to 1243 kilogr. The value of the increase, namely, 66 grm., 
did not compensate for the cost of the salt, of which were consumed 
102 grm. “Although/’ Boussingault farther remarks, " the salt 
exercises no considerable influence upon the growth, yet it appears 
to exert a beneficial' effect upon the appearance and the condition of 
the animals.” The steers that were deprived of salt ;for 11 months, 
appeared sluggish and of languid temperament; their coats were 
rough, devoid of gloss, and partially bare. Those which had been 
fed with salt were lively, had a fine glossy coat; and were sure to 
obtain a considerably higher price at market. 

Dlfffereuce between Dry and moistened Fodder. —Under the direc¬ 
tion of Boussingault, E. Oppermann(l) has tested by experi¬ 
ment the widely diffused view' of the practical farmer, that soaked 
fodder forms a more suitable food than that which is dry. In each 
experiment two heifers, from 17 to 19 months old, were supplied for 
a period of 14 days with rations, in the proportion of 3 kilogr. to 
100 kilogr. of their weight; those under No. I. being fed with 
soaked hay, and those under No. II. with dry hay. The heifers 
under No. 1. were found to have increased, on the average, about 
23 kilogr., and those under No. II. about 20 kilogr,, a result which 
appears in favour of moistened fodder, although, according to the 
opinion of Boussing^lt, the increase does not compensate for the 
additional trouble. B^reversing the order of feeding, the results 
were found to be essentially the same; the moistening of the fodder 
appeared to have no influence upon the secretion of milk. The use 
of moistened fodder is of advantage only in cases in which quick 
fattening is required, since the cattle devour the fodder much 
quicker—nearly 12 times as fast—when it is in this condition. 

Adulteration of Flour.— Many chemists have been engaged in 
finding out a means of proving the presence of fraudulent additions 
to flour. In order to detect the presence of the meal of beans, or of 
other leguminous plants, w'hich is often employed in France, Vil- 
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(I) Ann. Ch. Phys. [3] XIX, 249. 
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lain(l) recommends the preparation of a portion of gluten from the 
suspected flour; the gluten, if the flour has be®p adulterated, is 
characteristically distinguished from that obtained from pure flour, 
by its cohesion, elasticity, colour, &c. 

Lassaigne(2) avails himself of a solution of sulphate of protoxide 
of iron, which renders an infusion of pure flour somewhat yellow, and 
imparts a bottle-green colour to that which is adulterated with bean- 
meal.—Donny(3) employs nitric acid and ammonia successively. 
Flour, when thus treated, exhibits nothing remarkable, but bean- 
meal, on the contrary, strikes a deep-red colour. According to the 
statements of the same author, if flour, containing bean-meal, be 
treated with. potassa, an insoluble residue of Cellulose will remain, 
which may be readily distinguished under the microscope, while 
pure flour shows nothing of the kind. 

According to Filhol(4), the adulteration of flour with maize- 
meal may be recognized by the peculiar yellow coloration, which is 
produced by the action of dilute potassa.—According to Mauviel- 
Lagrangc(5), the suspected flour should first be treated with nitric 
acid, and the mixture after being diluted, saturated with carbonate 
of potassa; if it be pure, a precipitate of yellow flocks alone is 
formed, but if it be adulterated, numerous orange-yellow specks 
are produced in addition. 

Louyet(6) has communicated a method of detecting the adulte¬ 
ration of flour, calculated to enable the experimenter to judge of it 
in a commercial view. It consists in determining the amount of ash 
in the flour, it having been found that wheaten flour yields, on the 
average, 08 per cent, rye-flour 1 ’0, bean- and pea-meal 3, linseed- 
cake 10 per cent of ash. The adulteration, however, is not only to be 
inferred from the increase of ash, but also from its quality, and 
especially from the circumstance of the nhosphates existing as 
bibasic, or as tribasic salts. The insufficicnly of this proposal is 
self-evident. The differences in the amount of ash are far too small 
to afford accurate means of discrimination, and Erdmann has shown, 

(1) J. Chim. Med. [3] IV, 524. 

(2) J. Chim. Med. [3] III, 633. 

(3) Ann. Ch. Phys. [3] XXI, 5. Mareska has likewise described the same process, 
J. Pharm. [3] XII, 98. 

(4) Ann. Ch. Phys. [3] XXI, 187. 

(5) J. Chim. Med. [3] IV, 339. Cotap. a synopsis of the falsifications of various 
kinds of food, by Chevallier, J. Chim. Meil. [3] IV, 510, and of the various methods 
of recognizing the adulteration of flour, by l)onny, Ann. Ch. Phys. [3] XXI, 5. 

(6) J. Chim. Med. [3] IV, 164; J. Pharm. [3] XIV, 355; Dingl. Pol. J. CVIU, 
290; CXI, 442. 
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moreover, the constitution of the phosphates in an ash to be altogether 
accidental, dependent as it is upon the method of incineration, and 
not upon the nature of the substances incinerated. With regard to 
the numerous determinations of the amount of ash of various kinds of 
flour, we refer to the original. 

Malt-douBli as a Substitute for Bread.— Schlossberger (1) has 
made a trial of the “ malt-dough” ( Malztaig ), or “ upper-dough” 
( Obertaig ) of beer-breweries, which has been recommended by Essig, 
of Lconberg, as a substitute for flour. By these terms is understood, 
as is well known, the dough-like mass which is deposited upon the 
grains in the process of mashing, and which is formed from the 
mealy portion of the malt. It contains from 75 to 78 per cent of 
water, from 4 to 7 per cent of starch, and from 3 9 to 4-8 per cent 
of nitrogen, indicating a much larger amount of gluten than is 
contained in flour, and a considerable quantity of phosphates. Rye- 
bread, prepared with an addition of malt-dough, was found to con¬ 
tain from 3 to 4 per cent of nitrogen, and from 50 to 52 per cent of 
water. This bread appeared to keep very well, and had not the 
slightest unpleasant taste. 

Oidlum aurantiacum.— Payen(2) has made some experiments, with 
the view of removing the doubts raised against his discovery, that the 
orange-red mass which is developed in a certain decay of bread, con¬ 
sists of a peculiar fungus ( O'idium aurantiacum ), originally derived 
from the flour. It had been urged that the spores of this fungus would 
have been killed by the heat employed in baking. . When Payen ex¬ 
posed a quantity of these spores, in a glass-tube, to a heat of from 
100 H to 120°, and then disseminated them upon bread-crumbs, the 
fungus was freely developed, whilst in a counter-experiment with the 
same bread on which no spores had been sown, no change whatever 
was observed.—A heat of 140° completely destroys the power of 
germinating. 

Potato Disease. —The disease of potatoes has not yet been traced, 
with any degree of certainty, to its true cause ■ however, it has 
been the subject of much bold speculation. 

G. Kemp(3) has found that the sound part of a potato yields 
from 4*14 to 4*25 per cent of ash, while the diseased portion gives 
from 5-55 to 5’78 per cent. The latter, moreover, yielded, as a 


(1) Dingl. Pol. J. CIII, 318, from Riecke’s Wochenblatt, 1847, 3; subsequently in 
DingL Pol. J. CIV, 375. 

(2) Ann. Ch. Phvs. [3] XXIV, 253 ; Rend. XXVII, 4. 

(3) Clicm. Gnz. 1817, 09 and 130. 
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mean of three analyses, 41*93 per cent of carbon, 6*86 of hydrogen, 
1*23 of nitrogen, and 44*28 of oxygen.—By a comparison of these 
numbers with those of an elementary analysis of the raw potato, made 
by Boussingault, the author, who altogether forgets the influences 
of different localities, of the year of growth, &c., is led to the a priori 
conclusion, that the putrefaction of potatoes gives rise to the forma¬ 
tion of butyric acid which had been found by others, and to the 
inference that the potato disease consists in an abnormal tendency to 
premature germination. Fungi, &c., according to Kemp, -are 
secondary phenomena. 

H. Reinsch(l) entertains the view that the interior of the potato 
resembles an apothecary's shop, i. e. that each constituent of the sap 
is enclosed in a separate vessel, or rather cell; he defines the potato 
disease as the consequence of that chemical action which results 
when the walls of the cells become so thin as to burst; when these 
separated constituents come into immediate contact, the result is 
that kind of civil commotion which is usually called putrefac¬ 
tion. 

Ash of Molasses.— In the ash of raw sugar, and of the molasses 
from the same sugar-cane, ltichardson(2) found: 



Molasses. 

Raw sugar. 

Potassa .... 

36-23 

19-42 

Lime .... 

12-72 

14-67 

Magnesia 

11-14 

10-72 

Sesquioxide of iron . 

2-62 

6-55 

Protoxide of copper . . 1 

trace 

0-71 

„ „ manganese . J 

trace 

Chloride of .potassium 

1-58 

8-03 

„ „ sodium . 

25-87 

15-46 

Sulphuric acid . . . 

7-91 

10-85 

Silicic acid 

1-93 

► 13-59 

Amount of ash . 

3-60 

1-33 


Sugar Refining.— J. Scoffern(3), of London, has taken out a 
patent for a new method of refining cane-juice. It consists in the 
employment of a solution of litharge in acetic acid, and precipitation 
of the excess of lead—after filtration—by sulphurous acid. It is 
doubtful if thiB be a real improvement of the refining process. 


(1) Jahrb. Pr. Pham. XVI, 182. 

(2) Phil. Mag. [3] XXXI, 336; Dingl. Pol. J. CVI, 453 ; J. Pr. Chem. XL1I, 319. 

(3) From London Journ. of Arts, Oct. 1848, 196, in Dingl. Pol. J. CX, 261. 
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wine. —Batillot, in a separate work, " Traiti stir les Tins de 
France,” { 1) has collected a great number of interesting accounts, and 
results of experience, respecting the production of wine in France. 
Referring as we do to the original work, we shall quote only the 
following details. According to the author, two colouring matters exist 
in red wine, rosite and purprile. Batillot states that rosite is of a 
rose colour, and is soluble in water and alcohol, but not in ether; it is 
not precipitated from its aqueous solution either by gelatin or albumin. 
It predominates in the sediments of the casks after the first racking 
off.—In like manner, according to the author, the deposit from old 
wines consists almost entirely of purprite, which has a blackish, dark- 
red colour, and an astringent taste; it is soluble in water and in ether, 
but not in spirits of wine; it likewise dissolves in sulphuric acid, from 
which it is reprecipitated by water. It forms with gelatin a preci¬ 
pitate which is insoluble in alcohol and in water.—The author extols 
tartaric acid as an excellent preservative of red wine, since it ft not only 
an effectual preventative against many so-called diseases, but also 
counteracts the pernicious influence of high temperatures. Bor¬ 
deaux wines are distinguished by being able to cross the line without 
suffering damage ; the same property may be imparted to Burgundy, 
by addition of 1 grm. of tartaric acid to a litre of wine. 

Frescnius(2) has subjected some of the best Rhenish wines, 
of 1846, to chemical investigation, with particular reference to their 
value. For this purpose he selected: 1. llattenheimer; 2. Marko- 
brunner ; 3. Steinbergcr, these three being average specimens of the 
entire produce on the Nassau domains, in 1846; 4. Choice Stein¬ 
bergcr (Auslese), placed at his disposal by the direction of the 
Nassau domains. All these specimens were kept perfectly pure, and 
had been obtained by fermentation in covered vessels. At the time 
of investigation, the wines were four months old, but had not been 
racked. No. 1, 2, and 3, were nearly bright, but No. 4. was still in 
a slight state of fermentation. • 

The alcohol was estimated from the spec. grav. of the distillate j 
the sugar, from the carbonic acid evolved during fermentation, the 
formula of anhydrous grape-sugar (C 12 H 12 0 12 ) being taken as the 
basis of the calculation; the free acid, by means of Will and Frese- 
nius 5 acidimetrical apparatus, and lastly, the extract, by evaporation, 
and drying at 100°. 


(1) J. Pharm. [3] XIV, 107 (in abstr.); Bull. Soc. d’Enc. 1848, 451; Dingl. Pol. 
J. CX, 66. 

(2) Ann. Ch. Pharm. LXI1I, 384; Dingl. Pol. J. CVII, 289. 
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Wine. 1. 2. 3. 4. 

Water * . . . . 85*08 83-68 8438 78-27 

Whole amount of extract . 4-21 5-18 5-56 10-55 

Anhydrous grape-sugar . 3-58 4*52 4-49 8-63 

Free add, expressed as HO T 0-556 0-533 0*497 0-424 

Alcohol .... 10-71 11*14 1007 10-17 

Accordingly, the quantity of anhydrous grape-sugar in the must 
of No. 1. is calculated to be = 24*52, of 2. = 26*25, of 3. = 24*12, 
of 4. = 28*46 per cent.—The facts derived from analysis, either 
individually, or collectively, do not admit of a safe conclusion regard¬ 
ing the quality of the wines, because the most important principle— 
the bouquet—does not admit of quantitative determination. 

Liebig(l) points out that Rhenish wines, by long vatting, and the 
filling up which is thereby necessary, acquire, on the one hand, addi¬ 
tional flavour and bouquet, but that, on the other, they have also the 
amount ofyeid increased to an extent which is even prejudicial to health. 
In the first instance,' a deposit takes place of bitartratc of potassa 
which decreases in solubility by the evaporation of the wine, as well 
as by the continual formation of alcohol; the deposition probably 
taking place at the same rate as its quantity is increased by the 
filling up of the cask. Rut with the filling up, the contents of a 
cask receive at the same time free tartaric acid, which likewise 
increases, and at a certain period begins to augment again the solu¬ 
bility of the bitartratc of potassa; hence the large amount of acid 
contained in very old Rhenish wine. The removal of the acid by the 
ordinary alkaline agents, cannot of course be effected without injuring 
the quality of the wine. Liebig recommends for this purpose the 
employment of neutral tartrate of potassa, which may be used 
without the slightest detriment either to the bouquet or flavour of 
the wine. For a litre of old wine of 1811, 3-5 grms. were necessary; 
a sensible excess would, of course, produce a very injurious effect 
upon the flavour. We have to recollect, moreover, that the formation 
of the bouquet is occasioned by the acid, which consequently must 
never be separated previously to fermentation.(2) 

Ure(3) has recently endeavoured to demonstrate the inefficiency 
of Liebig’s method, by experiments made with the Port wines 
stored in the London Docks. He might have known, without per- 
1# forming express experiments, that the acid properties derived from 

(1) Ann. Ch. Pharrn. LXV, 352; Arch. Ph. Nat. VIII, 281. 

(2) Dumas mentions in Vol. VI. (1843), p. 515 of his Chimie Appliqu<5c, that this 
method of de-acidification has been introduced on a Jnrgc scale. 

(3) Pharrn. J. Trans. VIII, 63; Repcrt.-Pharai. [3] T, 216. 
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acetic acid, cannot be removed by means of neutral tartrate of 
potassa ; moreover, he ought not to have forgotten that Liebig has 
recommended this process solely for Rhenish wines. Buchner(l) 
has confirmed the success of Liebig's process. 

Bouchardat(2) has investigated the different kinds of grapes 
cultivated in Lower Burgundy. The examination of wines prepared 
from these grapes, yielded the following results: 



Quantity of 
Wine per 
hectare. 

In the wine from 1 hectare is contained: 

Alcohol. 

Tartaric and 
malic acids. 

Potassa. 

Gouais blanc 

240 hcctolit. 

7*88 hectolit. 

112-4 kilogr. 

15-3 kilogr. 

Gros Gamay (the most"! 
inferior kind of all) . J 

160 „ 

8-18 „ 

67-2 

tt 

9-44 „ 

Gros Verreau 

90 „ 

6-28 „ 

36-9 


5-13 „ 

Petit „ 

60 

4-92 „ 

20-4 


3-92 „ 

Melon .... 

80 

7-28 „ 

24-3 


3-92 „ 

Servoyen vert 

50 „ 

4-40 „ 

17-0 


2-35 „ 

„ rose 

30 

3-00 „ 

7-7 


1-23 „ 

Pineau noir . 

20 „ 

212 „ 

4-2 


0-74 „ 

„ blanc 

15 „ 

1-52 „ 

3-9 

tt 

0-61 „ 


He has arrived at the conclusion, that situation and locality have 
less influence upon the quality of (Burgundy) wine, than is usually 
imagined, and certainly far less than is occasioned by the difference 
in the variety of grape. 

According to the observations of Fr. Mayer(3), genuine Malaga 
wine, is of a dark-brown colour, but perfectly bright; it does not form 
either mould or deposit, even when kept in half-filled bottles for two or 
three weeks. Its odour, usually termed Spanish odour, is peculiarly 
fragrant, being associated, at least with the newer kinds, with a feebly 
acid smell, resembling that of caramel, and indicating that the wine 
is prepared from boiled must. Its taste is sweet and spirituous. 
Mayer has examined the special properties of seven varieties, namely, 
1. wine obtained from a firm not named, arid which could not warrant 
the accuracy of the year's growth; 2. wide of 1834, from another firm 
not named; 3. of 1840, from the same source ; 4. of 1841, from 
B. Riimelin, of Heilbronn; according to information received from 
this merchant, the undoubted genuineness of this kind could be 
depended upon; 5. of 1842, and 6. of 1844, both likewise from 


(1) Repert. Pliarm. [3] I, 206. 

(2) From Rev. Scientif. Aug. 1846, in the Jalirb. Pr. Pharm. XIV, 268. 

(3) Jahrb. Pr. Pharm. XV, 201. 
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Riimelin j 7. from the same source as No. 1., the year of growth not 
being mentioned. 

These wines, on investigation, yielded the following results which 
are arranged according to the increasing proportion of alcohol: 



Year of growth. 

Spec. grav. 

Alcohol, 
percentage vol. 

Crj-st. grape-sugar, 
percentage weight. 

No. 7. 

unknown 

1037 

12-50 

9-91 

No. 1. 

1834 

1-069 

1317 

not determined 

No. 2. 

1834 

1069 

13-50 

»» 

No. 6. 

1844 

1-057 

14-93 


No. 4. 

1841 

1-057 

15-00 

14-72 

No. 5. 

1842 

1-056 

15-34 

14-51 

No. 3. 

1340 

1070 

1607 

not determined 


Extract. 

percentage 

weight. 

14-4 

not deter. 
>*> 


18-4 

18-7 

not deter. 


The amount of alcohol was determined by distilling the wine, and 
the sugar by the process of fermentation, the apparatus of Fresc- 
nius and Will being employed. By comparing the spec. grav. of 
the unaltered wine, and that of the residue of distillation after having 
been mixed with water, so as to reproduce the original volume, values^ 
for the amount of alcohol were obtained varying considerably from 
the result of direct experiment. 

On calculating the amount of sugar corresponding to the alcohol, 
and adding it to the quantity of sugar given in column 4, wc arrive 
at the proportion originally contained in the must, which in No. 4. 
= 40'18, in No. 5. = 40-16, and in No. 7. = 38-38 per cent. 

Ether, when agitated with the wine, removes its aroma, and leaves 
after evaporation a decidedly acid extract, which is not very volatile, 
and exhibits the reactions of tartaric, citric, and malic acids. 

The wines investigated yielded, on addition of ammonia, a preci¬ 
pitate of phosphate of magnesia-ammonia; in No. 1. this precipitate 
amounted to 0-147, in No. 3. to 0-129, and in No. 4. to 0-139 per 
cent. Qualitative analysis, moreover, pointed out the presence of 
sulphuric acid, lime, and tannin j in one of the specimens which is 
not particularized, 0-38 per cent of ash was found. The solid 
residue, obtained by evaporating the wine to dryness, dissolved 
again in water, forming a perfectly bright solution. 

For the farther statements upon the culture and production of 
Malaga wine in Spain, we refer to the very comprehensive synopsis, 
in the above-quoted treatise. 

separation of Fusel-oil from nrandy. —For the removal of the fusel- 
oil from brandy, W. Peters (1) proposes to introduce into the casks 


(I) Mittheilungen des Gewerbevereins fur das Kunigrcich Hannover, Lief. 53 and 
54; Dingl. Pol. J. CVII1, 79 ; Arch. Pharm. [2] LI1I, 335. 
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the usual quantity of thoroughly ignited wood-charcoal, in thd middle 
of which, however, is placed a layer of a mixture of one part of binoxide 
of manganese, with two of bone-black. A cask prepared in tins 
manner, is stated to retain its efficacy for from 12 to 15 months. 

Knop(l) has endeavoured to remove the fusel-oil from potato- 
brandy, by a process of oxidation. He precipitates a solution of 
sulphate of copper with caustic potassa, pours the liquid containing 
the hydrated protoxide into the brandy to which a small quantity of 
potassa has been previously added, and digests for a considerable 
time. Under the influence of solar heat, a portion of the protoxide 
is found, after the lapse of some days, to be reduced to the state of 
suboxide. The brandy, when drawn off, still possesses a peculiar 
vegetal odour, but no longer that of fusel-oil. It is doubtful, how¬ 
ever, whether this process will supersede the methods actually in use 
at present. 

Inorganic Constituents of English Beer. —Thos. Dickson(2) has 
undertaken a comprehensive analytical investigation into the inor¬ 
ganic constituents of British beers, for the purpose of gaining, if 
possible, a standard whereby to judge of their real value, as an 
article of diet. The results of the analyses, which were conducted 
according to the method of Prcsenius and Will, and so calculated 
as to represent the dry substance, after deducting the residuary carbon, 
are given in the table facing Vol. II, p. 318, under No. 143 to 165. 
The object which the author had in view, could scarcely be accom¬ 
plished by such a series of analyses, owing to the great influence 
exercised by the different qualities of the soils on which the barley 
is cultivated, and to the variations in the brewing processes by which 
the beers are prepared. The results obtained, nevertheless, possess 
great interest, filling up as they do a blank in this department of the 
chemistry of food. They are the more valuable, since Dickson has 
not merely published the examination of a single specimen, but the 
analysis of a whole scries of beers, a ’mode of proceeding which 
cannot be over-estimated in investigations of this kind. 

Bemovni of Copper from vinegar. —In vinegar-manufactories, cop¬ 
per boilers are conveniently used for a variety of purposes ; these vessels 
have, however, at the same time, the disadvantage of imparting copper 
to the vinegar. Roder(3) has made the very judicious proposal to 


(1) Pharra. Centr. 1847, 687. 

(2) Phil. Mag.J[3] XXXIII, 341; Dingl. Pol. J.CX, 371; Froriep’s Notizeu. 1849, 
Nr. 179. 

, (3) From Bolley’s Schweiz. Gewerbehl. in Dingl. Pol. J. CV, 79. 
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F ii?um”- d dig est the vinegar, for about a fortnight, with from 2 to 3 per cent 
freshly ignited wood-charcoal. After the lapse of this period, the 
riui*. whole of the copper is precipitated. 

Fuel. 


Fuel anil Illuminating materials. Fuel. —W. Baer(l) has 
published the first of a scries of investigations into different varieties 
of fuel. It comprehends various kinds of wood, turf, brown-coal, 
and coal, the results of which are given in the table facing Vol.'ll., 
p. 350. With regard to the different woods (No. 1 to 8 inclusive), 
it is to be regretted that the author, like some of his predecessors, 
has omitted to give the botanical names of the species investigated, 
so that we do not know whether his “ oak wood” is that of Quercus 
robur, or of Q. pedunculus; nor do we accurately know what is to be 
understood by “ Kienholz.” 

The different kinds of turf are : 

No. 9. From the old royal turf-pit, near Buchfcldt and Neulangcn, 
first quality.—No. 10. From the same place, second quality.—No. 11. 
From the royal turf-pit, near Flatow, first quality.—No, 12. From 
the new pit, near Linum, second quality.—No. 13. From the same 
place, third quality.—Here also we regret not to find more accurate 
statements regarding the properties and the age of the turf. 

The varieties of brown-coal are: No. 14. Bohemian coals from 
Schonfeld, near Aussig.—No. 15. Coals from Plauen. 

The other coals arc: No. 17. Humricks coal, from Stockton, the 
coke of which was likewise analysed.—No. 18 and No. 16. Hawthorn 
Hartley coal from Newcastle, both powerfully caking. 

The qualitative examination of the ashes of these fossil fuels is in 
some respects interesting. In the case of the two varieties of coal; (No. 
17 and 18) the ashes were found to consist of lime (in minute traces; 
magnesia in the first variety only); sesquioxide of iron, alumina, toge¬ 
ther with sulphuric and silicic acids in very variable quantities. In 
the ashes of brown-coal the same constituents were found, but 
in addition chlorine and potassa in the first, and likewise soda 
in the second variety.—The ashes of the five kinds of turf contain, 
besides the above constituents, carbonic and phosphoric acids; in 
the ashes of No. 2 and 5, however, the latter was absent. By a 
direct experiment, it was proved that only soda, and not a trace of 
potassa, was present. 

The determinations of water have reference to the substances 


(1) Arch. Phartn. [2] LVI, 159. 
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“ dried in the air.” The analyses were effected by combustion, it is 
not stated with what agent. The woods were sawn diagonally into thin 
pieces. The sulphur and nitrogen of the coals have not been estimated. 

For the results obtained by Chevandier in the analysis of 
different kinds of wood, we refer to Vol. II. p. 337. 

We are indebted to Fred. Vaux(l) for a new and very careful 
investigation of British coals. He determined the sulphur by means 
of nitre, and carbonate of potassa, the nitrogen by the method of 
Will and Yarrentrapp, and the carbon and hydrogen by com¬ 
bustion with oxide of copper and chlorate of potassa. He has inves¬ 
tigated the following kinds, the numbers having reference to the table, 
facing Yol. II. p. 350: No. 19. Newcastle caking coal; of blackish- 
blue colour, resinous lustre, and cubic fracture; brittle, and slightly 
soiling the fingers, and containing here and there thin layers of iron 
pyrites. Its coke exhibited a semi-metallic lustre, and a coarse¬ 
grained fracture.—No. 20. Wigan Cannel coal; of a dark greyish- 
black colour, and resinous lustre; fracture conchoidal, and not 
brittle; its coke slightly caked together, and presented a semi- 
metallic lustre.—No. 21. From St. Helen’s, Lancashire, Bushey 
Park seam; black colour, cubic fracture, and resinous lustre, with¬ 
out any pyrites being visible. It softened slightly, and did not 
cake together; its coke vms hard, porous, and of semi-metallic lustre. 
—No. 22. From Staffordshire, being a specimen from the Ten Yard 
scam, near Wolverhampton; colour brownish-black, lustre highly 
resinous, fracture foliaceous, inclining diagonally to conchoidal; 
friable, light, not soiling the fingers, and without layers of iron 
pyrites; extremely intumescent, somewhat resembling a cauliflower. 
Its coke was highly lustrous, and fine-grained.—No. 23. From the 
bottom of the same seam; texture slaty; fracture and deportment 
the same as those of the foregoing, but less inclined to cake and 
intumesce; coke more lustrous, and coarser grained.—No. 24. From 
the Oregon Territory; of brownish-black colour, hard, slaty, and of 
foliaceous fracture; not soiling the fingers, nor in the slightest degree 
inclined to intumesce or cake; its coke was compact, and scarcely 
different from the coal. It forms the coating of a seam of the 
ordinary kind.—No. 25. Anthracite from Wales; of a dark, iron- 
black colour, and bright metallic lustre, does not soil; it is difficult 
to break, although friable. Fracture slaty, imperfectly conchoidal in 
the transverse direction, does not cake together, but retains its lustre. 
—No. 26. Lignite from Bovey Ilcathfield, Chudleigh, near Exeter, 
Devonshire; of earthy-brown colour, and of fibrous and foliaceous 


(1) Chem. Soc. Qu. J. I, 318. 
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structure; exposed to the sun, or in water, it decrepitates, and in the 
latter falls entirely to pieces; it does not soil; slightly caking.— 
No. 27. A variety of turf. 

The coals of Tuscany have been analysed by La Cava(l), who 
has investigated the following kinds: No. 28. Coal from the Monte 
Massi. A poor coal, devoid of lustre, and burning with a bright 
flame; spec. grav. from 1-36 to 1*39; it yielded from 42*43 to 
43*46 per cent of volatile constituents, and left from 57*57 to 56*54 
per cent of coke.—No. 29. Coal from the Monte Bomboli. A bitu¬ 
minous coal, burning with a feeble flame, and becoming soft and 
intumcscent; spec. grav. from 1*38 to 1*40. It yielded from 39*2 
to 38*7 per cent of volatile matter, and from 60*7 to 61*26 per cent 
of coke. 

The fossil coals of Hungary have been studied at great length by 
C. M. Nendtvich(2) of Pesth. He has examined the following 
varieties which for the most part are allied to brown-coal, the 
specimens only of two localities being ordinary coal. 

A. Coal from the district of Barauy, mom ancient coal; strata 
alternating with slate and sandstone of the coal formation, varying 
from 5 to 8 feet in thickness. Colour jet-black, with a highly 
fatty lustre; greasy to the touch. Fracture uneven, and somewhat 
slaty; friable, and crumbling to pieces \fhen exposed to the air. 
Very bituminous, strongly caking, rich in iron pyrites; it yielded 
from 77 to 81 per cent of coke.—No. 30. From the pit of 
Ign. Bosnian.—No. 31. From that of Joseph Andrassevich, 
both being situated near Fiinfkirclien.—No. 33. From the Barbara 
pit, near Szabolcs.—No. 32. From Francis's pit, likewise near 
Szabolcs.—No. 34. From the Michael pit, near Vassas.—No. 35. 
Spherical coal from the estate of the ltoyal University at Vassas: 
spherically conchoidal, nests peculiarly embedded in # the foregoing 
variety. It is not altered in the air. 

B. Coal of the district of Krassoe (Banat), which is the best 
coal found in Hungary. Colour jet-black, fracture uneven, coarse¬ 
grained, frequently slaty, of a dull, fatty lustre, with strata of fibrous 
coal. It does not crumble when exposed to the air, and contains 
but a very small amount of iron pyrites. It usually contains from 
2*70 to 3*70 per cent of water.—No. 36. Is from the pit of Purkari. 
—No. 37. From the pit of Gerlistye.—No. 38. From the Marcus 
pit.—No. 39. From the Simon and St. Anton pits. 

C. Coals of the districts of Gran and Comorn; which belong to 

(1) J. Pharm. [3] XII, 303. 

(2) J. Pr. Chern. XLI, 8; XLII, 365; Jalirb. Pr. Phanri. XVI, 78. 
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the most ancient brown-coal formations, varying several fathoms in F “ e! - 
thickness. Colour black, lustre dull, fracture slaty, and frequently 
conclxoidal. They present a rhomboidal cleavage, and are difficultly 
friable; when pulverized they are of a brown colour; their spec. grav. 
varies between 1-34 and 1*49. When exposed to the air they 
crumble; they are very rich in iron pyrites. No. 40. From 
Tokodt.—No. 41. From Csolnok.—No. 42. From Sarisap, i^l in 
the district of Gran.—No. 43. From Zsemle, in the district of 

Coyiorn. 

D. Brown-coals from the Brcnnberg coal-mines, situated miles 
from Oedenburg. From a scam resting upon grey sandstone and mica- 
slate, and presenting a distinctly woody texture, but no impressions 
excepting those of beech-leaves. 

a. From the Rudolph-bed.—No. 44. First variety; colour blaek ; 
streak brown, lustre dull; texture remarkable for its delicate appear¬ 
ance ; longitudinal fracture somewhat slaty, transverse fracture 
uneven and conchoidal. The cleavage-planes exhibit traces of 
iron pyrites. Persistent in the air; spec. grav. = 1*285.—No. 45. 

Second variety; colour darker; streak similar to that of No. 40; 
lustre satiny; texture delicately fibrous, like that of ebony. The 
fracture resembles that of No. 44, and exhibits traces of iron pyrites 
and gypsum. Spec. grav. = 1-300. 

b. Of the Joseph-bcd. No. 46. Third variety, similar to No. 44, 
but exhibiting in the transverse fracture almost rectangular planes of 
cleavage; hence the great inclination to break into cubes. It contains 
the same mineral admixtures. Spec. grav. = 1*289.—No. 47. 

Fourth variety, almost devoid of woody structure; exhibiting longi¬ 
tudinal strife of a vitreous lustre; in other respects resembling 
No. 46. Spec. grav. = 1-334. 

The combustion of the coals was effected with protoxide of copper 
in an apparatus similar to that devised by Dumas for the determi¬ 
nation of the equivalent of carbon. The nitrogen was not estimated; 
the sulphur, however, was determined in the four last analyses in the 
usual manner with nitre and carbonate of potassa. The results 
obtained by this method include the sulphur contained in coals in the 
form of sulphates, a circumstance which renders these determinations 
of less value. 

Practical Value of different Varieties of Coal. —Analyses of fuels 
performed in the ordinary manner, although well calculated for the 
determination of their theoretical value, are nevertheless quite inade¬ 
quate to convey a correct idea of their practical worth, inasmuch as 
they leave out of consideration some elements, which, unessential in 

von. II. A A 



354 


TECHNICAL CHEMISTRY. 


Practical 
value of 
different 
varietieH 
of coul. 


a theoretical point of view* exert a remarkable influence as soon as 
the results obtained are to be applied on a large scale. In order to 
obtain results trustworthy for practical purposes, a number of British 
chemists and engineers, under the direction of De la Bcche and 
Playfair(l), have conducted a very important inquiry into the value 
of a great many British coals, of a few varieties of foreign coal, and 
also of some artificial fuels, with particular reference to their em¬ 
ployment in steam-navigation. This value depends upon the power 
of evaporation, i. e. the quantity of steam which a given weight of 
fuel is capable of generating (in a certain time), on the space which 
this weight of fuel occupies in the vessel, and lastly, on the crumbling 
during the journey. 

The evaporative power of the fuels was ascertained on a large scale 
by combustion under a steam-boiler which was so arranged, that 
the necessary corrections being made, the quantity of fuel consumed 
in heating the water to 100° could be deducted, in order to determine 
the amount of water of this temperature, which had been converted 
into steam. Under the head of corrections we find the imperfect com¬ 
bustion of the coal duly considered, inasmuch as the particles found 
among the ashes are introduced into the calculation; the analysis, 
however, of the gases carried off in the chimney, exhibited only 
carbonic acid, sulphurous acid, oxygen, and nitrogen, which would 
indicate that no unburned particles were lost in this manner, a result 
which is not in accordance with ordinary experience. For the sake 
of comparison, the theoretical value was determined by elementary 
analyses performed by Wrightson, for which we refer to the table, 
and by ignition with an excess of litharge, according to the method 
proposed by Bcrthicr. 

The space which fuel occupies in stowage cannot of course be 
determined by its spec, grav., but has, in consequence of the inter¬ 
stices, to be ascertained by direct measurement. This factor, which 
is of extreme importance in steam-navigation, becomes reduced the 
more the cleavage of the coal, or the shape of the fuel approaches 
the form of a cube. In order to attain, at least, a relative idea of 
the waste occasioned by transport, i. e. of the attrition of the indi¬ 
vidual pieces of coal against each other, and conversion of unbroken 
coal into dust unfit for use, which is occasioned by the motion of the 
vessel, the various specimens were rotated in a dram for the same length 
of time, and the dust thus produced, separated and weighed. Whilst 
we refer to the report for the individual experiments, for the correc- 


(1) Mech. Mag. 1848, Nr. 1285—88; Dingl. Pol. J. CX, 212, 263. 
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tions and calculations, as well as for the comprehensive conclusions 
which follow, we here communicate only the most important practical 
results in a tabular form. I. "Economical (practical) evaporative 
power,” i. e. the number of pounds of w r ater- at 100° converted into 
steam by 1 lb. of fuel. II. The same, after deducting the portion of 
coke contained in the ash. III. Theoretical power of evaporation, 
i. e. the number of pounds of water of 100° which are evaporated by 
1 lb. of fuel, calculated from the experiment with litharge. IV. 
Weight of the fuels per cubic foot of stowage. V. Weight of the 
same by the solid cubic foot calculated from the specific gravity ; 
both in pounds. VI. Percentage loss by attrition. VII. Evapo¬ 
rative power according to the stowage, i. e., the number of pounds 
of water of 100° evaporated by 1 cubic foot (stowage) of fuel, calcu¬ 
lated from IV. and II. All the measures and weights employed are 
English.—The numerical order corresponds to that of the table 
facing this page. 


Source of the fuels 
and the kind. 

Number. 

I. 

11. 

III. 

IV. 

V. 

VI. 

VII. 


f 48 

9-35 

9-GO 

10-72 

60-17 

81-11 

19-3 

581-20 


49 

9-40 

9-70 

13-84 

58-25 

85-79 

08-5 

56502 


50 

8-94 


10-38 

50-92 

80-42 

57-7 

455-18 


51 

9-40 

10-00! 10-40 

57-43 

83-85 

40-5 

008-78 


52 

9-94 

10-30 

10-19 

57-08 

81-30 

51-2 

587-92 


53 

8-80 


1702 

50-93 

81-85 

53-5 

523-75 


54 

8-72 

8-98 

10-24 

5 7" 72 

81-73 

40"5 

518-32 


55 

6-36 


15-91 

00-17 

84-73 

52-7 

489-62 


50 

10-14 

11-80 

15-01 

53-22 

82-72 

50-2 

510-12 

Welsh coals . . ■ 

5? 

9-52 


15-81 

50-33 

81-73 

53/ 

530-26 


58 

8-81 

— 

13-89 

50-39 

83-00 

52-7 

498-46 


59 

8-70 

9-35 

14-75 

55-28 

78-30 

72-5 

480 90 


00 

8-42 

8-82 

15-45 

50-00 

79-86 

55-7 

471-52 


01 

9-53 


10-70 

58 "00 

82-35 

350 

159-02 


02 

717 

8-04 

14-31 

55-70 

82-35 

57-5 

410-07 


03 

9-79 

9 99 

14-70 

50-50 

82-00 

54-0 

494-39 


64 

10-21 

1001 

10-08 

53-30 

78-81 

45-0 

455 19 


05 

7*53 

775 

1292 

53-30 

80-72 

020 

101-34 


L 66 

8-00 

8-34 

1303 

53 00 ' 

i 

80-48 

620 

424 00 


67 

708 

710 

13-77 

49-80 

79-07 

85-7 

352-58 


68 

7-71 

7-86 

12 80 

51-06 

78 01 

88-2 

398-29 

Scotch coals . . - 

69 

8-40 

8-67 

15-15 

54-60 

78-01 

64-0 

460-82 


70 

7-56 

7-09 

15-12 

5500 

78-61 

630 

415-80 


71 

L ' 1 

7-40 

7-91 

14-85 

54-25 

80-48 

69-7 

401-45 

English coals . . < 

72 

7-30 

7-66 

13-20 

52-50 

77-99 

65-7 

383-25 

73 

8-52 

8-98 

— 

54-44 

8005 

550 

463-80 

Irish coals . . . 

74 

9-85 

10-49 

16-21 

62-80 

9957 

740 

618-58 


7 1 

8-92 

9-74 

15.02 

05-08 

68-03 

— 

580-51 

Artificial fuels . s 

.1) 

8-53 

8-05 

14-87 

05-30 

7M2 


557-00 

1 

SI 

10-36 

0 60 

16-42 

69 05 

A A 

72-25 

2 


715-35 
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Adaptation of British Coals for the Preparation of Gas.— 

Fyfe(l) lias investigated the various kinds of English coal, in refe¬ 
rence to their suitability for the preparation of gas, and has arrived 
at the following results : 


Kind of coal. 


English caking coal . . 
„ „ from 

Newcastle . . . . 

Yorkshire Parrot coal. . 

Wigsn Cannel coal . . 

Scotch Parrot Cannel 
coal. 


Spec. Grav. 

Percentage 

condensable 

Cubic foot 

Cubic feet of 

by chlorine 

of gas 
burnt in 

gas yielded by 
1 ton of coal. 

r m 

1 

of the gas. 



0 464 

3*5 to 5'5^| 

ll7m.20s. to 
50 m. 25 s. 

8000 

— 

7*G6 

52 m. 30 s. 

11500 

0'4G0 to 570 

7*55 

57 in. 

9500 to 




11500 

— 

0 to 20 in 

56s. to 94s. 

9500 


the average 15 




Itichardsou(2) has analysed, with the following remarkable results, 
the ashes of the coal which is used at Kelso, in Scotland, and probably 
obtained from the neighbourhood of Berwick. In 100 parts: Titanic 
acid 7*01, silicic acid 1*84, sulphuric acid 21*20, chlorine 9*57, 
protoxide of cadmium 1*42, sesquioxide of iron 26*99, protoxide of 
nickel 1*38, protoxide of zinc 2*03, magnesia 1*01 potassa 18*34, 
soda 6*87.—If sulphuric acid and chlorine he distributed among the 
bases, titanic acid, silicic acid, and sesquioxide of iron, remain in 
almost exactly the same proportion in which they exist in Mosandcr’s 
titanic iron-ore from Arendal, in Norway. 

Carbonization of Wood by means of Steam.— In tllC powder-mills 
at Esquerdcs near St. Omer, some experiments on a large scale have 
been conducted by Violette(3), upon the carbonization of wood in 
heated aqueous vapour. The conception of this experiment is of an 
older date, and belongs to Thomas and Laurens, who were engaged 
in similar pursuits. Violet to has studied the applicability of the 
process to the product employed in the manufacture of gunpowder, 
which, as is well known, is imperfectly carbonized wood; he used for 
this purpose a peculiarly constructed apparatus in which the vapour 
generated is heated to several hundred degrees in coils of tubes, 
before it is passed into the carbonizing retorts. His experiments 
yielded the following results: 


(1) Edinburgh New Phil. Journ. 1848, Nr. 2 and 3; Dingl. Pol l. CXI, 31. 

(2) Private communication. 

(3) Ann. Ch. Phys. [3] XXIII, 475; Compt. Rend. XXVI, 683 (in abstr.); Dingl. 
Pol. J. CIX, 137. 






APPLICATION OF VEGETAL FIBRE. 


357 




1. 


Consump- 

Consump- 





Duration of 
each expe- 

tion under 
the steam- 

tion in heat- 
ing the 

Quantity of 
wood to be 

charcoal. . 




rime lit. 

boiler. 

steam. 

charred. 

< 


- N 





Coal. 

Wood. 

Absolute 

Percentage 


■"First series of 
experiments . 


■2 h 11” 

29 k, 7 

2l»-3 

25 k 0 

8 k -63 


34-01 

Mean ■< 

Second improved 










series of expe¬ 
riments . . 


. 2 h 20™ 

21 k -0 

14 k -8 

28 k- l 

10 k ’27 


3G-50 

Mean 


■ 






r 

14 08 to 

from 

Old process in 








1781 

4 ' 

cylinders . . 






“ 1 


black 

years 

L 

J 

i; 





L 

charcoal 


Carboniza¬ 
tion of 
wood by 
means of 
steam. 


These experiments exhibit a gain in time, and in quantity, chiefly 
however in quality, since the vapour carries off all the tarry matter, 
and prevents the formation of that dense tarry coal which is so preju¬ 
dicial to gunpowder. The production of 100 kilogr. of carbon 
according to the old process costs 15 fr.; by the new method it 
costs only 12 fr. when the spiral is heated with wood, and 8-9 fr. 
when coke is employed. 

Manufacture of stearin. —According to a cheap method proposed 
by Mill.y(l) for the manufacture of stearin, the tallow is allowed to 
boil for half an hour with dilute sulphuric acid, 15 per cent of oil of 
turpentine being subsequently added. The mixture is cooled in 
tinned iron cases, and then pressed in the ordinary manner. (2) 


Application of Vegetal Fibre; Dyeing. Distinction between 
various woody Fibres. —A fraudulent trade having sprung up in 
consequence of spinning and weaving linen mixed with cotton, a 
practice now very general, it has become highly desirable to find a 
simple and ready means of distinguishing the fibres of hemp from 
those of cotton. 

The society for the promotion of the arts -end manufactures in 
Prussia has awarded a prize to F. S. C. Lehnerdt(3), for the process 
proposed by him. The dry specimen, after being completely freed from 
the dressing by means of soap and water, &c., is immersed to about 
half its length in sulphuric acid of 66° B = 1*834 spec. grav. for a 
period of from 1 to 1^ minute; it is then thrown into water, 

(1) Dingl. Pol. J. CX, 437. 

(2) An improved apparatus for pressing the mixture of fatty acids obtained by the 
ordinary process of manufacturing stearin is described: Bull. Soc. d’Enc. 1848, 88; 
Dingl. Pol. J. CX, 112- 

(3) Verh. Gpw. Bef. Pr. 1847, 19. 1848, 24 
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allowed to remain quietly for a few moments, and subsequently 
washed out and dried. The acid corrodes cotton much more rapidly 
than it attacks linen, hence mixed fibres are merely thinned, while 
fibres of pure cotton are entirely destroyed. However, as pure linen 
is likewise rendered thinner, the test in the first case is somewhat 
doubtful; in the second case, however, it is perfectly conclusive. 
In the case of coloured specimens it is better that they should be 
previously decolorized or bleached. 

The same process had been described at an earlier period by. 
Kindt(l) of Bremen. 

In a similar manner j\I. Vincent(2) has endeavoured to find a 
method of distinguishing the fibre .of Phormium ten ax. In the first 
place, he found that cold nitric acid of 30" B. imparted a red colour 
to these fibres, but has no action upon those of pure hem}). Subse¬ 
quently he preferred the use of chlorine-water for the same purpose. 
The fibre of Phormium tenax, if immersed therein from 2 to 3 hours, 
and treated, after pouring off the chlorine-water, with ammonia, 
assumes a violet colour, the order of treatment, however, must not 
in this case be reversed ; the fibres of hemp, especially when well 
steeped, of Ayare umericana and foetida, (Martinique) Bromelia, 
Hibiscus cannubinus, Layetto (Domingo), Crolalaria juncea (India), 
Abaca (Manilla), and of Curchorus cajmilaris likewise become violet, 
but less intensely ; the fibre of Asclcpias yiyautea and of flax are 
not affected by this treatment.—We leave it undecided whether this 
test is adequate to the purpose, and whether, with less careful prepa¬ 
ration of the fibre, it may not lead to inaccurate results. 

“ Aniieliiore/*—As an “ antiehlorc,” i. e., as a means of obviating 
the pernicious after-effect of qjiloftnc (hypochlorites) upon the pulp 
jof paper or stuffs which have been bleached therewith, manufacturers 
old'*' hith <!, 't° heen in the habit of using sulphite of soda, whose action 
in si- 1 t ^ ie * l( lhering bleaching salt, which cannot be removed by 
pr 0( .hi n g, gives rise to the formation of sulphate of soda and chloride 
w j. sodium. Notwithstanding the satisfactory results obtained by this 
.method, the readiness with which the hyposulphite undergoes decom¬ 
position, and the difficulty of preserving it, have induced llobierc and 
Moride(3) to recommend a salt of tin (chloride of tin) as a sub¬ 
stitute worthy ot being tested on a large scale. 

(1) Ann. Oh. I’liarm. LXI, 253; Phil. Mag. [3] XXXI, 157; J. Pliami. [3] XI, 
321; Diugl. Pol. J. CII, 331; together with the earlier tests, in Ding]. Pol. J. CV, 
189. 

(2) Compt. Rend. XXVI, 598. 

(3) Compt. Rend. XXV, 592; Dingl. Pol. J. CVI, 394; Bull. Soc. d’Enc. 1848, 352 



DYEING. 


359 


For the preparation of tin-salt according to the process recom¬ 
mended by Nbllner, we refer to Yol. I. p. 334. 

Dyeing? with Madder. — Scbunck\s(l) investigations into thfc chief 
constituents of madder, as also into the principal questions respecting 
its use in dyeing, have been already communicated, Yol. II, p. 77. 
Schunck draws from his experiments some explanatory inferences, 
which are of interest to the practical dyer. 

In the usual mode of dyeing, the entire root of the madder is 
employed, and consequently its various constituents are simulta¬ 
neously brought iuto^petion; this at once explains the necessity of 
many practical rules of manipulation, which have been pointed out 
and established by experience. Thus it is a generally recognized fact, 
that beautiful and durable colours cannot be obtained, unless lime 
be present in the dye-vat, this earth being either derived from the 
root, or from the water, or from some other source. If madder be 
treated with dilute hydrochloric, or sulphuric acid, the specimen, 
after washing, when compared with an unchanged counter-specimen, 
exhibits a decided diminution of colouring power, which may, however, 
be again restored, or even heightened, by lime-water, or milk of lime.* 
Lime, however, does not appear to heighten the power of alizarin in 
the isolated state, on the contrary, it diminishes it in proportion as 
this principle combines with the alkaline earth. The colouring power 
of madder is likewise injured by the rubiaein, and the alpha- and 
beta-resin it contains ; these substances especially affect red, black and 
purple, and impart a yellowish tint to white grounds. Their injurious 
influence, however, is nearly perfectly obviated by lime. The same 
earth prevents also the still more deleterious effect of pectic acid, 
which almost completely destroys the colouring power of alizarin ; 
pcetate of lime exerts no action whatever. According to an experi¬ 
ment of Schunck, the bases of the mordant (alumina and sesqui- 
oxide of iron) possess a far greater disposition to combine with pectic 
acid thau with alizarin, and take it. up from the dye-vat in preference 
to the latter, unless prevented by the.presence of lime, llubiacin, 
and the resins, comport themselves in a similar manner.— Hence 
the lime is necessary as a sort of preservative which combining with 
the injurious constituents of the, madder, and removing them 
from the sphere of action, allows tlxe alizarin a free and un¬ 
disturbed effect. From these statements, we perceive at the same, 
time that the favourable iuffuencc of lime has a limit; an excess of 
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this earth withdrawing a certain amount of alizarin from the. process 
of dyeing. 

The deportment of xauthin differs, in some respects, from that 
of the other secondary constituents of madder. The boiling 
solution of this substance has no effect upon mordantized cloth, 
unless it be. exposed to the oxidizing influence of the air, when 
it imparts a dark-brown colour. Cloth not mordantized assumes a 
brownish tint. During the process of dyeing, xauthin is evidently 
more or less oxidized, and thus becomes analogous to the resins and 
to rubiaein, imparting, like these latter substances, a brown colour to 
ihc cloth. 

Otherjoascs can be used as advantageously as lime, in the process 
of dyeing. In practice, as may be readily imagined, the dyer never 
succeeds in entirely preventing, by means of lime, the deleterious 
action of the secondary constituents of madder, and owing to the 
intervention of these latter principles, the tone of colour is almost 
invariably more or less dull and impure. In order to obviate (his 
evil the cloth, after having been dyed, has still to be treated with a 
■boiling solution of soap. This operation, which is termed the process 
of raising the colour, is, as it were, a continuation of the action of the 
lime, and is intended to remove the peetie acid, the resins, rubiaein, 
and xauthin, which are soluble in the alkali, whilst the fatty acid 
.combines with the alizarin, as well as with the alumina and sesqui- 
oxide of iron contained in the mordant. 

Sellulick has succeeded in establishing, beyond all doubt, the 
existence of alizarin in dyed cloth, and with some degree of proba¬ 
bility also, the presence of the other principles of madder. Also in 
cloth \Aose. colour had been raised, he has found alizarin, and 
fatty acids. 

The observations of Schunek afford no less important informa¬ 
tion regarding the product known under the name of garanein. Hy 
this technical expression, as is well known, is designated a preparation 
from madder, which is obtained by treating it with hot sulphuric 
acid, and subsequent washing. Garanein offers some very great 
advantages, inasmuch as it produces at once superior colours, whilst the 
white portions of the cloth, which in the ordinary process so readily 
assume a brown, or yellowish tint, remain perfectly unaltered if 
tin’s preparation he employed. According to Sehunck, the treat¬ 
ment of madder with acid produces two effects. Part of the alizarin 
exists in madder-root in combination with lime and magnesia, being 
in tins form perfectly useless in dyeing; Ibis part is set free by the 
acid, and thus rendered available. Moreover, the injurious xanthin, 
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so far as it is not decomposed by the acid, is removed in the process 
of washing, since it is not precipitated by acids. Schuncle observes, 
that the statements hitherto made regarding the destruction of the 
deleterious constituents of madder, and of its woody fibre, are not 
supported by facts, or only true for part of the xanthin, this latter 
constituent being converted, by the action of hot acid, into a dark- 
green substance which imparls to garancin its dark colour. 

Sellunek concludes his treatise with the proposal to exhaust the 
madder, in the places in which it is cultivated, with boiling water, and 
to precipitate the solution with acids. The precipitate, which con¬ 
tains all the colouring matter, might be brought into commerce, 
instead of the madder itself, with a great saving in the cost of car¬ 
riage. In a publication of the same investigation, which appeared 
somewhat later, the author has introduced some essential modifica¬ 
tions into the preceding theory : compare Vol. II, p. 85. 

.1. iliggin 5 s(l) investigation of madder completes, in another 
direction, the practical results obtained hv Schunck. lliggin 
confirms the existence of the three colouring principles, alizarin, 
rubiacin, and xanthin, which had been pointed out by Schunck, and 
establishes, at the same time, an intimate relation between these 
substances.—According to his experiments, an essential difference 
is observed between the action of hot and of cold water upon madder. 
The cold extract, after one or tw'o hours, was found to contain no 
longer any xanthin, and very little rubiacin ; an extract, completely 
freed from alizarin, and which had ceased to impart a red colour to doth, 
aiicr the lapse of some time, again exhibited the presence of alizarin, 
and imparted a red colour, the xanthin having disappeared, lienee 
lliggin concludes that, in this ease, xanthin is converted into 
alizarin, whilst other observations lead him to believe that rubiacin 
is an intermediate product of this metamorphosis. This remarkable 
transformation does not depend upon oxidation, but upon a fermen¬ 
tation probably induced by a glutcn-likc constituent of madder. 
This fermentation most readily takes place at a temperature of from 
'l!f° to 51°, and is completed in about half an hour. The better 
kinds of madder contain more ferment than is required by tlicir 
amount of xanthin. When madder is exhausted with boiling water, 
this transformation is prevented.—-Experiments made in corroboration 
of these statements led to tlie following results: 1. The colouring 
power of madder appeared to be heightened in proportion to the 
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D £uh 8 quantity of xanthin intentionally added before the process of fermen- 
madder, tation ; 2. Madder, or garancin, when treated with hot water, colours 
much less intensely than when cold water is employed; 3. Madder, 
when freed from xanthin, produces a much more feeble colour than 
it does when allowed to ferment with the latter substance. 

In practice it is usual to commence with a low temperature, and 
to allow it gradually to rise, so that after an hour it reaches to 50° which, 
according to Higgin, is the temperature of fermentation. The 
alizarin existing in the madder is at once available, while that which 
is produced in the process comes into action after the former has been 
consumed. After the process of dyeing, rubiacin, &c., remain, and 
deaden the tone of colour. Lastly, Higgin explains why inferior 
varieties of madder, containing xanthin, are in practice advantage¬ 
ously mixed with better kinds, and why fermentation in the vat 
is found to improve many kinds, especially the Hutch variety. 

Respecting the practice of dyeing, compare also Vol. II, p. G1. 

waterproof Paper.— Bossy (1) has taken out a patent for render¬ 
ing paper impervious to water, by means of an alumina-soap. In 
order to effect this, he impregnates the fibres of the paper consecu¬ 
tively with caustic lime and solution of soda, then with a bath of 
cocoa-soap and pulverized plantain-seeds, and finally with a solution 
of sulphate of alumina. 

Hair.varnish.— Williams(2) has published an original method of 
fabricating the so-called “ artificial hair,” for the purpose of obtaining 
a cloth applicable to the covering of furniture, &c. Ordinary fibrous 
materials, such as cotton, flax, silk, and wool, arc immersed in the 
•hair-varnish discovered by himself, and then dried at a moderate 
heat. The hair-varnish is prepaied by dissolving from 10 to 40 
parts of the clippings of pigs* bristles, or horse-hair, in 100 parts of 
desiccative oil, or of linseed-oil varnish. 

Preservation of Wood. —Hutin and Boutigny(3), starting from 
the view that the absorption of moisture, and of agents destructive to 
wood, is due to the fibre-tubes, have given the following process for 
permanently closing the mouths of the vessels which lead to the 
interior of the wood. One end of the railway-sleepers, for which 
this process is chiefly intended, is immersed in a carbo-hydro- 
gen, oil of schistc, f. i., which is then lighted. After the flame is 
extinguished, the end is dipped to a depth of from 1 to 2 inches in a 


(1) Load. J. of Arts. March. 1840; Bull. Soc. d’Enc. 1847, 597. 

(2) Monil. lndustr. 1848, No. 1247; DingL Pol. J. CIX, 74. 

(.3) Compt. Rend. XXVI, 181 ; J. Pr. Chem. XLV, 383; Dingl. Pol. J. CVUl, 373. 
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mixture of pitch, tar, and gum-lac, the whole being then tarred in 
the ordinary manner. 

Ch. Payne(l) proposes to precipitate within the pores of the wood 
. a solution of sulphide of barium, by means of sulphate of iron. He 
forces the solution into the pores of the wood by first exhausting the 
air by means of aqueous vapour, and then with the air-pump, and 
by finally submitting the liquids to a pressure of from 110 to 140 lbs. 
to the square inch. Sulphides of potassium and sodium have been 
recommended as substitutes for sulphide of barium. 

Tannins. —M. A. Turnbull(2), justly considering that lime which 
is left in the hides after the process of unhairing, induces a series of 
changes of the tannic acid, in consequence of which the tanning 
liquors are weakened in strength, proposes to extract the lime 
previous to tanning, by means of a strong solution of sugar 
(molasses); in this manner a saving is effected both in time and 
material. 


Gun-cotton and Collateral matters. — From his peculiar 
views regarding the nature of nitro-sulphuric acid, Sehonbein(3) 
was induced to submit a number of organic substances to the 
aetion of this acid; in the course of this investigation, which ex¬ 
tended over the latter part of the year 1845 and the beginning of 
1816, he discovered gun-cotton. In the two following years, our 
knowledge of this interesting and much talked of substance has 
been considerably enlarged. 

Composition of Gun-cotton.— The investigations of Kcrckhoff and 
Reuter(4) have afforded the most important results. The authors, 
in the first place, discuss some of the circumstances, which appear to 
have an influence upon the results of analysis. To these belong: 
1. The impurity of the cotton-wool employed. The cotton is in general 
contaminated with fatty matters, by which, on immersion in the 
acid, an imperfect wetting, and consequently an unequal action is 
occasioned. This inconvenience, however, may be completely obviated 
by boiling the cotton-wool in a moderately strong solution of soda, 
washing, rinsing with dilute nitric acid, and again repeatedly washing 


(1) Lond. J. of Arts, 1847, 185; Verh. Gew. Bef. Pr. 1847, 71. 

(2) Ann. Ch. Phys. [3] XXI, 74. 

(3) Phil. Mag. [3] XXXI, 7 ; Arch. Ph. Nat. IV, 20. 

(4) J. Pr. Chcra. XL, 262, 284; Coropt. Bend. XXIV, 46. Compare also the 
rcxwnp of the investigations upon gun-cotton in J. Pr. Chem. XL, 193 and XL1II, 242; 
Ann. Ch, Phartn. LXIV, 391. 
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until the water.no longer affords the reaction of nitric acid. 2. The 
manner in which the prepared gun-cotton is dried. The authors 
after having vainly endeavoured to obtain constant results with 
substances dessicatcd at temperatures exceeding 100°, remarked that 
gun-cotton, after drying in air at 105°, evolves the odour of nitrous 
acid, and that, when dried between 105° and 115°, the carbon 
increases with the rise of temperature, from 24*74 to 27*22 per cent, 
and the hydrogen from 2*34 to 2*80 per cent. Hence it cannot 
be doubted that, at a temperature which approaches so nearly the 
point at which this compound is inflamed (131°), the nitric acid 
and the organic substance in the gun-cotton mutually decompose 
each other, the nitric acid being reduced without an actual ex¬ 
plosion. 

By these experiments Kerckkoff and Beutcr have been led 
to adopt the following process. They immerse the cotton-wool, 
purified in the above-mentioned manner, in a mixture of equal 
parts of strong nitric acid and ordinary sulphuric acid, in winch 
it is allowed to remain for at least three minutes. The preparation,* 
when finished, is pressed out, washed first with rain-water, and 
subsequently with distilled water, until the acid is entirely removed, 
then pressed between bibulous paper, and finally entirely freed from 
water by drying in vacuo at the ordinary temperature which, how¬ 
ever, should not exceed 15°. The drying succeeds without difficulty, 
the gun-cotton being but very slightly hygroscopic. 

The authors did not venture to make the analysis in the ordinary 
manner, partly on account of the readiness with which gun-cotton 
decomposes at temperatures over 100°, the mixing of the substance 
intended for analysis with warm protoxide of copper being liable to 
occasion a source of inaccuracy, and partly from fear of the violence 
attending the decomposition of the two bodies. They preferred to 
perform this operation in an apparatus similar to that employed by 
Thenard and Gay-Lussac fifty years ago. The substance, com¬ 
pressed into little balls, was introduced in small portions at a time, 
and the gases arising from its explosion passed over ignited pro¬ 
toxide of copper and metallic copper, and subsequently, for the pur¬ 
pose of weighing the carbonic acid and water, collected in the 
ordinary apparatus. The nitrogen-determinations were made, with 
some modifications, according to the process proposed by Dumas. 

E. Schmidt and Hecker(l), previously to entering upon an 
investigation of gun-cotton, have endeavoured to establish the com- 


(1) J. Pr. Chcm. XL, 257; Pol. Cent'r. 1847, 36. 
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position of cotton itself. The four analyses performed with this view, 
have not led to a definite solution of the question; the analyses 
which yielded the largest quantity of carbon differ amongst them¬ 
selves about 1*27 per cent of carbon, and exceed the theoretical 
numbers of Paycn’s formula (C 24 H 20 O 20 ) by 0-98 per cent, while, 
on comparison with those of Baumhauer's (C 24 H 2 , 0 21 ) they 
exhibit a deficiency of 0-6 per cent. Moreover, the authors have 
omitted to state how, and to what extent the cotton submitted to 
analysis was purified; it still contained 1 per cent of ash. If, there¬ 
fore, the mean value obtained in these four analyses of cotton agrees 
with the formula proposed by Baumhauer, it is derived from results 
far too discrepant to allow us to adopt with the authors the latter 
formula, as being established beyond doubt. 

The carded cotton-wool was repeatedly immersed in a mixture of 
sulphuric and nitric acids, (in what proportions is not stated), until 
it no longer increased in weight. The authors washed the gun-cotton 
thus prepared, and dried it at from 90° to 100° either in a current of 
air, or in vacuo, till it ceased to diminish in weight; they had recourse 
to this method after they had found that at the ordinary tempera¬ 
ture, all the water could not be expelled in vacuo over sulphuric acid, 
and that this substance commences to be decomposed at as low a 
temperature as 110". 

Walter Crum(l) proceeded in a very circumspect and careful 
manner with the preliminary preparation of the raw cotton. The kind 
he employed was a fine specimen from Sea Island, which was carded 
and bleached, boiled in caustic soda, treated with chloride of lime, 
boiled again with caustic soda, and finally digested with dilute nitric 
acid. After each operation the cotton was introduced into a filtering 
bag, and washed. When thus purified, it had lost 5*6 per cent in 
weight, and contained only O'09 per cent of ash. In order to convert 
the cotton into gun-cotton it was perfectly dried, and introduced in 
little parcels of 10 grains each, while still w r arm, into one ounce of 
acid mixture, consisting of 1 vol. of sulphuric acid, of 1*84 spec, 
grav., and 3 vols. of nitric acid of spec. grav. 1*517. 

The determination of the carbon of the gun-cotton w r as effected 
by combustion with chromate of lead, mixed with chlorate of 
potassa, the carbonic acid being measured. The hydrogen and 
oxygen were determined together, by a method which was not likely 
to yield results of great accuracy, namely, by ascertaining the quan- 


(1) Phil. Mag. [3] XXX, 426 ; J. Pi*. Chem. XLI, 201; J. Pharm. [3] XII, 296. 
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tity of hydrogen in the water, and in the ammonia-compounds, 
produced during the process of detonation. The nitrogen was 
determined as nitric acid, or rather as binoxide of nitrogen, according. 
to the author's method, proposed on this occasion for the analysis 
of nitric acid compounds (comp. Vol. II, p. 222). The specimen 
subjected to analysis, when dissolved in nitric acid, yielded, after 
evaporation and ignition, 0’22 per cent of asli, which is more than 
double the amount contained in the cotton, hence the nitric acid 
employed could not have been free from impurities. • 

Thomas Ilansonre(l), who likewise started with experiments on 
the composition of cotton itself, arrived at the formula C 2i II 20 O 20 , 
as did also J. H. Gladstone(2). 

Fehling(3), and under his direction Roser and Krauss, have 
analysed gun-cotton by the ordinary process of combustion with 
protoxide of copper, the specimens examined being prepared by means 
of different mixtures of sulphuric and nitric acids, and longer or 
shorter immersion. At first, chlorate of potassa was employed in 
addition, but ^subsequently rejected as superfluous. The nitrogen 
was determined according to the differential method of Liebig. 
Fehling, likewise, feared partial decomposition by drying gun-cotton 
at 100°, and consequently dried the substance submitted to analysis 
in the air. This imperfect mode of desiccation explains the dis¬ 
crepancies of his results from those obtained by others, especially as 
regards the lower percentage of nitrogen and the excess of hydrogen ; 
the presence of water, however, should also have depressed the amount 
of carbon. 

Pelouzc(4), like his predecessors, has studied the composition 
of pure cotton, and after repetition of the analysis declared, with 
Payen, in favour of the formula C 24 JI 20 O 20 . According to the 
former chemist, gun-cotton is decidedly decomposed, with evolution 
of the odour of nitric acid, at as low a temperature as 100°, but is 
not perceptibly altered at from 40° to 55°. 

All the observers, particularly Fehling, Pelouze, and Kerck- 
hoff, agree in the opinion that the formation of gun-cotton is 
completed after some minutes, and that no farther action then 
ensues, however long it subsequently may remain in contact with 


(1) Phil. Mag. [3] XXX, ]. 

(2) Phil. Mag. [3] XXXI, 519; Chem. Soc. Mem. Ill, 412. 

(3) Dingl. Pol. J. CIII, 220. 

(4) Compt. Rend. XXIV, 2 ; Dingl. Pol. J. CIII, 224 j Pogg. Ann. LXX1, 144. 
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the acid, and likewise that nothing except water is separated from 
the cotton by the acid. We give the results of the foregoing 
investigations in the following tables. 


ORDINARY GUN-COTTON NOT PURIFIED BY SOLUTION. 



Van 

Kercklioff and Reuter. j 

. . 

Hecker and Schmidt. 

Carbon . 

24-87 

24-59 

24-88 

25-03 

24-66 

24-78 

25-16 

25-73 

2500 

2606 

Hydrogen 

2-59 

2-58 

2-53 

2-50 

2-49 

2-75 

• 2-68 

2-79 

2-77 

2-94 

Nitrogen . 

13-84 

14-34 

1403 

14-33 

14-31 

13-50 

12-73 

12-26 

— 

— 

Oxygen . j 

58-70 

58-49 

58-56 

58-14 

58-54 

59 77 

59-43 

59-22 

— 

— 



Ransome. 

Crum. 

Pelouze. j 

Petten- 

kofer(l). 

Gladstone. 

Carbon . . 

26-16 

26-41 

24-69 

25-16 

25-2 to 25-8 i 

i 26-03 

26-1 to 27-9 

Hydrogen 

314 

319 

2-48 

— 

2-9 „ 2-3 

2-78 

3-22 „ 3-33 

Nitrogen . 

10-20 

— 

13-80 


12-6 „ 13 0 

12-40 

12-75 

Oxygen . . 

60-36 


5903 


59-3 „ 58-9 

58-79 

— 


Fehling. 


Immersed in a mixture, of from 80 to 00 grins, 
of nitric acid (1-4&) and from 240 to 270 grins, 
of commercial sulphuric acid. 


! 

|2iMin. 

1 5 Min. 

j7J MimlOMiu. 

12J M.jlSMin. 

mixture. ! 

Carbon 

25-9 

26-7 

26-4 

! 25-8 

26-1 

26-1 

25-8 

25-9 

Hydrogen. 

3-7 

41 

3-9 

! 3-8 

3-7 

3-7 

3-9 

3-7 

Nitrogen . 

10-7 

10-5 

9-5 

10-2 

110 

! 9-3 

9-5 

9-6 

Oxygen . 

59-7 

58-7 

60-2 

I 60-2 

59-2 

i 60*9 

608 

60-8 


Again im¬ 
mersed for 10 
minutes in a 
fresh portion 


Gun-cotton 

from 

Sclionbcin. 


TREATED WITH ETHER. 


Schonhcin and Bottiger(2) : 

Flores Domonte and Mcnard(3): 

In alcoholic ether. 

_A___ 

Had been dissolved in acetic ether. 

t 

Insohible. 

Soluble. 

27-43 

28-5 

23-38 

3-54 

3-5 

2-92 

14-26 

11-6 

i 11-36 

54-77 

56-4 

I 62-34 


(1) Bluer. Kunst- and Gewerbcblatt, Januar, 1847 ; Dingl. Pol. J. CIII, 219. 

(2) Augsb. Allg. Zeitung, 3, Jan. 1847, Beil. S. 21; Dingl. Pol. J. CIII, 220; Pogg. 
Ann. LXX, 320; Arch. Ph. Nat. IV, 20. 28. 

(3) From Rccueil, &c. (comp. II p. 3) April, 1847, 104, in J. Pharm. [3] XII, 159; 
Pogg. Ann. LXXI, 144; Compt. Rend. XXIV, 390. 
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Formation of Cun-Cotton. —If we start from the fact that, in the 
metamorphosis of cotton induced by the mixture of acids in the above 
proportions, no organic matter, but merely water is eliminated, and 
that no evolution of gas whatever takes place; if, in other words, we 
consider that the formation of gun-cotton is nothing more than an 
assimilation of the elements of N0 5 and a separation of water, as has 
been frequently demonstrated, and is now generally admitted, the 
results obtained by the above-mentioned analysts would seem to 
indicate a mutual replacement in the following proportions. 

A replacement of 6 HO by 0 NO s in the above formula of 
cotton is assumed only by Crum, while Gladstone alone believes 
that a substitution of 5 HO by 5 N0 5 takes place. Hence, according 
to the former, the composition of gun-cotton would be C 2t II U N ( . O u , 
whilst the latter adopts the formula C 2t H 1; . N 5 0 4n . Hecker and 
Schmidt, on the contrary, assume the expression C 2i 1I 16 N 5 O IP 
according to which, the formula C 24 H 21 O., being adopted for pure 
cotton, 5 HO are replaced by 5 NO,,. If, on the other hand, wc admit, 
that cotton contains C 24 H 20 Hecker and Schmidt’s formula 
would indicate that in the formation of gun-cotton 4 IIO are replaced 
by 5 NO-.—Kerckoff and Reuter represent the composition of gun¬ 
cotton by the formula C 24 H lfi N- 0 4 , according to which (5 NO- arc 
substituted for 7 110.—Pclouzc is of opinion that gun-cotton is 
C 24 Hj-N 5 0 42 , 3 HO being replaced by 5 N0 5 . Teschemacher 
and Porrett(l) adduce the formula C 24 ll lfi 0 ]fl + 8 NO-, according to 
which 8 N0 5 are assimilated with separation of 1 HO. Pehling lias 
endeavoured to prove by his analysis that the explosive cotton is 
formed, like xyloidin, without the separation of water, and that it 
contains simply C 24 H 20 O 20 + 4NO-; this, however, is certainly erro¬ 
neous, since the "acid employed, in consequence of the formation of gun¬ 
cotton, becomes diluted to an obvious extent with water, whose origin 
would then be perfectly unintelligible.—The formula; adduced for gun¬ 
cotton by other observers are likewise irreconeileable with observatjpu. 
Ransome’s formula C 2t H 1(i N 4 O 40 requires a replacement of 4 11 
by 4 N0 5 . In a similar manner Sclionbein and Bbttiger, by 
analysing gun-cotton, precipitated from its solution in acetic ether, 
arrived at the formula C 9 Il 6 N 4 Q 13 , which is inadmissible on 
account of the circumstances under which the compound is formed. 
Ransome gives no explanation of what becomes of the liberated 
hydrogen, since it is neither oxidized by the nitric acid, nor appro- 


(1) Phil. Mag. [3] XXX, 273; Client. Soc. Mem. Ill, 258. 
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priated by any simultaneously formed compound, both assumptions 
being contrary to observation ; nor do Schonbein and Bbttiger 
explain in any way the loss of carbon and oxygen as exhibited by 
their formula. 

The results obtained by Flores Domonte and Menard differ 
farthest from those of other observers, inasmuch as for the portion 
of gun-cotton which is insoluble in a mixture of alcohol and ether 
they adduce the formula C 24 H 16 0, fi + 4 N0 5 (1), and C 24 H 18 0 lg -(- 
6 N0 5 for that which is soluble. In the formation of the former 4110 
would have been replaced by 4 N0 5 , and in that of the latter 6 N0 5 
would have been substituted for 2 HO. The authors enter so little 
into accurate details in their short report, that no definite opinion 
can be formed regarding the value of their formula;. 

The preceding synopsis shows that the numerous and comprehen¬ 
sive investigations made have not been able to decide the composition 
of gun-cotton; in fact, those observers who employed in its purifica¬ 
tion the solvents which in the meantime had been discovered, have 
arrived at results most widely differing from those of their prede¬ 
cessors, and also in some measure discrepant among themselves. 
The difficulty of obtaining the cotton to be employed in a sufficient 
state of purity, and the want of an unfailing indication when the 
transformation is complete, the facility with which the compound is 
decomposed during the process of desiccation, and lastly, the analysis 
of so explosive a substance itself, all combine in affecting the 
accuracy of the results. We are, moreover, left in doubt, whether 
the substance whose analyses we have communicated had been pre¬ 
pared with nitric acid free from nitrous acid, a circumstance which 
is of some import, inasmuch as Payen has shown that the use of 
nitrous acid gives rise to the formation of a compound, which, being 
far less explosive must evidently have a different constitution. And 
lastly the starting-point, namely the formula of pure cotton is still 
a point in question, although this uncertainty in no way affects the 
relative value of the various formula;. The several observers, as was 
to be expected, have endeavoured to control their results by deter¬ 
mining the increase of weight exhibited by a given amount of cotton 
after its conversion into gun-cutton. We add these results in the 
following synopsis: 


0) Loc. cit, II, p. 367, O f , is given instead of 0 1(i , which is evidently an error of 
the press. 
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Formation 
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Observer. 

Gun-cotton pro¬ 
duced from 100 
parts of cotton ac¬ 
cording to the 
experiments of the 
various observers. 

Quantity from 
100 parts of 
cotton according 
to the theories of 
the various ob¬ 
servers. 

Teschemacher and It. Porrett 

154 

222 

Tescliemacherfl). 

1G9 

— 

W. Crum. 

177-9 

183 

Fehling, first series of experiments with lOgrms. 
of cotton . . . . ’ . 

150 to 1G0 

L 166 

Fehling, second series with 30 grms. 

160 to 170 

J 

Pelouze . 

174 to 176 

174-9 

Hecker and Schmidt. 

169 

167-7 

Van Kerckhoff and Reuter .... 

176-2 

1751 

Gladstone, with gun-cotton prepared accord¬ 
ing to Schonbcin’s method 

173 to 175-5 

169-4 


From this table, it appears that the various authors, with the 
exception of the two first-mentioned chemists, have in each instance 
observed pretty nearly the increase of weight which their respective 
theories require. Farther investigations have to decide whether there 
exists only one or several kinds of gun-cotton, and, in the former 
case, what is its composition. Gladstone has found that a large 
excess of sulphuric acid used in the preparation of gun-cotton is 
capable of dissolving a portion of the product; this observation 
appears to throw some light upon several of the numerical results 
adduced. 

Properties of Gun-Cotton.— According to Kindt(2), pure cotton 
and gun-cotton may bc -readily distinguished by macerating them in 
a solution of iodine in iodide of potassium, and adding, after some 
time, sulphuric acid diluted with 4 parts of water. The former 
assumes a yellow, the latter a blue colour. 

According to Kerckhoff and Reuter gun-cotton is dissolved as 
easily as cotton at the common temperature, by sulphuric acid of 
from 1*5 to 1-7 spec. grav.; the solution takes place without coloura¬ 
tion. At 100° this solution evolves a considerable quantity of gas, 
but becomes brown only at a higher temperature; under similar 
circumstances cellulose assumes a dark colour at as low a temperature 
as 90°. The gas evolved consists of carbonic acid and binoxide of 
nitrogen. According to Kerckhoff(3) gun-cotton is slowly dissolved 


(1) Phil. Mag. [3] XXX, 258 ; Chem. Soc. Mem. Ill, 253. 

(2) Pogg. Ann. LXX, 167 ; Dingl. Pol. J. CII1, 214. 

(3) J. Pr. Chem. XL, 285. 
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by moderately concentrated potassa in the cold, more readily at a tem¬ 
perature of 60°, the two processes appearing to give rise to different 
products of decomposition. The solution, when neutralized with 
acetic acid, copiously evolves binoxide of nitrogen, and still more 
abundantly when sulphuric acid is employed; in no case, however, 
is a cloudiness perceptible. The liquid thus obtained yields a 
yellowish precipitate with neutral acetate of lead; after filtration 
a still farther precipitate takes place on addition of tribasic acetate 
of lead. This precipitate, when decomposed with hydrosulphuric 
acid, gave in one case an acid having the percentage-composition 
of Frcmy’s tartrelic acid, in another case that of citfic acid. The 
precipitate obtained with the tribasic acetate afforded the percentage- 
composition of tar try late of lead. Kerckhoff has not as yet proved 
the identity of his compounds with the acids mentioned. 

It. Porrctt(l) exposed a mixture of 1 part of gun-cotton and 
20 parts of nitric acid of 1*45 spec, grav., to a temperature gradually 
rising from 38° to 67°, at ■which point it was maintained. The whole 
of the gun-cotton dissolved without evolution of gas, and was preci- 
>itated again by dilution with water as a powder possessing the 
riginal properties of gun-cotton. When the temperature was in¬ 
creased to 113°, vapours of liyponitrie acid were abundantly evolved. 
By neutralizing, with carbonate of potassa, the nitric acid solution, 
or a similarly prepared solution in sulphuric acid which exhibited 
the same deportment, a copious greyish precipitate was formed. 
This precipitate Porrett believes to be a new vegetal alkaloid; this 
subject, however, requires farther investigation. 

JDe Vry(2) has prepared pyroxylin from starch in exactly the same 
manner as from cotton. Cottercau(3), at a subsequent period, has 
likewise succeeded with this preparation. The former has, moreover, 
found that pyroxylin is dissolved by nitric acid at a temperature of from 
80° to 90°, and is again precipitated of a white colour by addition of 
sulphuric acid and of water. The precipitate produced by water 
possesses a bitter taste, and is soluble in alcohol, as also in a large 
excess of the precipitant. De Yry observes that pyroxylin is repre¬ 
cipitated from a solution in nitric acid prepared at from 30° to 35°, by 
sulphuric acid, and that water, on the contrary, precipitates xyloidiu. 
The former substance is insoluble in concentrated acetic acid. 


(1) Chem. Soe. Mem. Ill, 287 ; Phil. Mag. [3] XXX, 109; J. Pr. Chem. XLI, 208. 
(2} Compt. Rend. XXIV, 19. 

(3) Compt. Rend. XXIV, 205. 
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According to Gladstone, gun-cotton is insoluble in water; soluble 
in sulphuric acid and caustic potassa; difficultly soluble in ammonia, 
carbonated alkalies, and in nitric and acetic acids. 

Paycn believes that ether dissolves at least two substances from 
gun-cotton, whilst, on the other hand, Menard and Flores 
Domonte affirm, that in pure ether it is absolutely insoluble. This 
latter opinion agrees with Gladstone’s statement; who found it 
“ nearly insoluble ” in strong spirit of wine and in ether, but soluble 
in acetic ether. 

Cniiodtum— The solubility of gun-cotton in acetic ether, and in 
acetate of oxi8e of methyl, as is well known, was discovered at an 
early period by Richier(l).—Recently a solution of gun-cotton has 
been imported from America under the name of collodiuin; the 
preparation of this solution, which is employed for a variety of 
purposes, depends upon the following deportment of gun-cotton 
with solvents. According to Sourisseau(2) and Lepage(3), gun¬ 
cotton, when placed in contact with commercial ether, swells up after 
some seconds to a thick paste-like jelly, without, however, being 
actually dissolved. On agitating with a farther quantity of ether, or 
better with a portion of spirit of wine even of the ordinary strength, 
the jelly is converted into a more or less thick paste-like semifluid 
mass which constitutes collodium. When spread in thin layers 
upon glass it rapidly dries to a transparent explosive membrane 
which becomes highly electric by friction, and may be readily sepa¬ 
rated from the glass so long as no heat is employed. Griiel(4) 
has shown, that by covering the inner surface of a glass flask with 
collodium small balloons may be formed which, when filled with 
hydrogen, will rise in the atmosphere, even if they be less than 
3 inches in diameter.—Collodium, on drying, tightly adheres 
to the skin, and by this property, as well as by its powerful con¬ 
traction, is admirably adapted for uniting the edges of wounds.' In 
dressing cuts, collodium offers the additional advantage of being im¬ 
pervious to air and water; on account of. these valuable properties 
this compound appears very likely to become an important and 
permanent agent in surgery. 


(1) Compt. Rend. XXIV, 392.—Recipes for the preparation of collodium: J. Pharm. 
[3] XIV, 263; J. Chim. Med. [3] IV, 541; J. Pr. Cliem. XLV, 376. 

(2) J. Pharm. [3] XIV, 417. 

(3) J. Pharm. [3] XIV, 420. 

(4) Pogg. Ann. LXXV, 333. 
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The jelly prepared with ether way be dilated without coagulation 
with a very large amount of spirit of wine, particularly of strong 
spirit; after being agitated, and allowed to remain at rest, a perfect 
solution is obtained which may be filtered ; at the bottom of the 
vessel, however, there almost invariably remains a residue of jelly, 
together with a great number of unaltered fibres. Different' speci¬ 
mens of gun-cotton do not dissolve with equal facility in ether and 
spirits of wine, the solubility of this substance appears, however, to 
increase in proportion as moisture is avoided. Cotton, dried pre¬ 
viously to being soaked in the mixture of nitric and sulphuric acids, 
is best suited for the preparation of collodium. 

Products of the Decomposition of Gun-Cotton by Explosion.— 
Jean(l) has found that the products of decomposition which are 
formed by the explosion of gun-cotton are the same w r hcn a similar 
mode of preparation has been adopted, and vice versa. 

lleckcr and Schmidt have likewise studied the products of 
explosion. By inflaming gun-cotton in a Toricelli’s vacuum 
they obtained from 1 grm. of substance the following volumes of 
gas, reduced to 0° and 0 m, 76 pressure: 1. 556 cc.; 2. 598 cc .; 
3. 609 cc.; 4. 589 cc .; being on the average 588 cc. of gas. 
Qualitative analysis pointed out the presence of carbonic acid, 
carbonic oxide, nitrogen, binoxide of nitrogen, carburetted hydrogen 
and water, occasionally also of cyanogen and ammonia ; quantitative 
analysis did not afford very concordant numbers; the following is 
the mean of several rather discrepant experiments, which we place 
in juxta-position to the results obtained by Teschemacber and 
Porrett. 


llecker and Schmidt. 

Tescheraaclier and Porrett. 

Carbonic acid . 

20-8 

12-92 

27‘3n 


Carbonic oxide . 

37-6 

20-47 

68-24 

Cubic inches 
" from 100 grs. 

Binoxide of nitrogen 
Nitrogen . 

17-2 

40 

21-94 

4-11 

68-24 

13-65 

Cyanogen . 

V 

7-58 

13-65. 


Carbide of hydrogen (CH) . 

4-6 

— 

— 


Lons and water . 

15-8 

32-98 

— 



100.0 parts 

100-00 parts 

191-09 cubic inches. 


by weight. 

by weight. 




If 100 grains yield 191*09 cubic inches of gas, 1 grm. will 


Collodium. 


1 , 1 ) Compt. Read. XXIV, 1053. 
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correspond to 483 c.c.; a result #rhich does not agree with the 
numbers observed by Ileckcr and Schmidt. As, however, no 
statements have been made respecting the aqueous vapour present, 
which is probably included in Hecker and Schmidt’s numbers, 
whilst Teschemacher and Porrett operated upon dry gases, it 
remains uncertain whether the discrepancy of the results is dependent 
on these different conditions, or whether it arises from a difference cither 
in the quality of the preparation, or in the analysis, or lastly, in the 
circumstances of combustion.—We sec, however, that in the detona¬ 
tion of gun-cotton, the combustion of the elements is very incom¬ 
plete. A more perfect combustion, and consequently an increased 
action may, however, be attained by adding substances capable of 
evolving oxygen. Teschemacher and Porrett obtained in the 
combustion of 1 part by weight of gun-cotton, with 0 - 4 of chlorate of 
potassa, 0-42 parts by weight of carbonic acid, (H98 carbonic oxide, 
0-178 nitrogen, and 0 200 water. 

Coathupe(l) has likewise found that the explosive force of gun¬ 
cotton is increased when this substance is impregnated with salts 
evolving oxygen, and that chlorate of potassa is by far the best suited 
for this purpose. 

Schonbein, in the meantime, has taken out an English patent 
for his discovery, in the name of J. Taylor(2), and he has 
described the preparation of gun-cotton as follows: Purified cotton is 
immersed in a mixture of 1 vol. of nitric acid, of a spec. grav. of from 
1*45 to 1-50, with 3 vols. of sulphui-ic acid, of spec. grav. 1-85, 
after it has cooled down to from 15° to 10°, an uniform impregna¬ 
tion being promoted by agitating and dividing the cotton. The 
author does not state the duration of the immersion, but recommends 
to press out the greater part of the acid with a pestle, and to allow the 
cotton to remain in this state for an hour, when it is washed in a stream 
of water, until the acid reaction has entirely disappeared, and finally 
with a very dilute solution of potassa j the product is dried at 65°. 
For the purpose of increasing the power of the preparation, it may 
be impregnated with a solution of nitre in 160 parts of water.—At 
an earlier period, however, the Direction des poudres et salpetres{ 3) 
had proved by ballistic experiments, that the increase of the effect 


()) Phil. Mag. [3] XXXI, 152. 

(2) Report of Patent Invent., May, 1847, 292; Dingl. Pol. J. CIV, 450. 

(3) Dingl. Pol. J. C11I, 48. 
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thus obtained is but trifling, and by no means in proportion to the 
greater expenditure. 

Gradual Decomposition of Gun-cotton.— The products of the slow 
decomposition of gun-cotton at 100° have been studied by Kcrek- 
hoff and Reuter. They found that the decomposition in vacuo 
proceeds slowly, the gradual loss of weight, after 12 hours, 
amounting to 21 per cent. If dry gun-cotton be placed in moist 
air at 100°, the resulting decomposition is found to be exactly the 
converse of its formation, water being gradually assimilated, with 
evolution of nitric acid or its elements. We refrain from entering 
into farther details respecting the remaining compounds until their 
investigation has been completed. 

inflammability.— According to Schdnbein and Bottger(l), gun¬ 
cotton, when powerfully struck with a hammer, gives rise to a 
sharp report, the surrounding particles being scattered in every 
direction ; the percussion, however, is not attended by actual inflam¬ 
mation, only the portion struck by the hammer being exploded. No 
inflammation takes place when gun-cotton is continuously triturated 
with powdered glass. The same chemists observed the deportment 
of gun-cotton at various temperatures, in an oil-bath. 

At 130° gun-cotton did not explode, 

„ 150° only after the expiration of 12 minutes, 

„ 175° „ „ „ 30 seconds, 

,, 200 " „ „ ,, 12 ,, 

„ 230" instantaneously. 

Oxland(2) concludes, from his experience of the occurrence of 
spontaneous combustion in drying turf, that gun-cotton is inflamed 
more readily before it has become perfectly dried, than after all mois¬ 
ture is expelled from it; he therefore performs the process of desicca¬ 
tion, in a current of air, at a temperature not exceeding 27° or 32°. 

Practical Observations. —Lieutenant P. Weiss(3), an artillery 
officer, has endeavoured to determine by calculation the effect of 
gun-cotton, in relation to that of ordinary powder. As the author’s 
statements arc based upon the above-mentioned somewhat inaccurate^ 
analysis by Fehling, and upon the hypothesis that gunpowder, in 
its combustion, dcvclopcs a temperature of 2000°, we refrain from 
following him into the details of his speculations. 


(1) Loc. cit. II, 307. 

(2) Chem. Uaz.. 1847, 310. 

(3) Dingl. Pol. J. CI1I, 370. 
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A series of comparative experiments as to the relative value of 
gun-cotton and gunpowder in blasting for excavations, has been made 
by Hall and Son(l), and particularly in a cutting through clay 
and sandstone, 28 feet in depth, and in which the earth was removed 
in layers 5 feet in thickness. These experiments show that 1 part 
by weight of gun-cotton is equal to 6 parts of ordinary gunpowder, 
so that the number of bore-holes required is reduced from six to one. 
The effect, however, depends, to a considerable extent, upon the 
compact or loose condition of the charge. 

Combes(2), likewise, has continued his experiments in blasting 
gypsum in the quarries at Belleville, in the neighbourhood of Paris. 
By the observation that gun-cotton does not contain sufficient oxygen 
for its complete combustion, and by the fact of the gas which escapes 
from the crevices after explosion of a petard charged with 600 grms. 
being still inflammable, he has been led to assist the action of the 
gun-cotton with salts containing a considerable amount of oxygen. 

A petard, capable of holding 3 kilogr. of blasting-powder, was 
charged with a mixture of 500 grms. of gun-cotton, and 400 grms. 
of chlorate of potassa, the latter being the theoretical quantity of 
chlorate required for perfect combustion. The effect produced 
amounted to that of a petard of 3 kilogr. of blasting, or 2‘5 kilogr. 
of gunpowder, or of 900 grms. of pure gun-cotton. In other words, 
the effect of the mixture equalled that produced by the same quantity 
of pure gim-cotton, whilst that of an equal quantity of blasting- 
powder is about 3 «3 less. It evolved neither vapour, smoke, nor 
inflammable gas. In a second experiment, Combes endeavoured to 
find a substitute for the expensive chlorate of potassa; for this 
purpose a mixture was employed consisting of gun-cotton, and 
80 per cent of nitrate of potassa or 70 per cent of nitrate-of soda, 
which are the quantities required by theory; the effect produced 
nearly equalled that obtained in the preceding experiment. 

Bonjean , s(3) ballistic experiments have proved that pyroxylin, 
prepared from carded cotton, cannot be replaced by a similar 
preparation obtained from sized or unsized paper, or from tow. 

Wartmann(4>) found, by his experiments with fire-arms, that the 
power of explosive gun-cotton is from 3 to 9 times greater than that 
of ordinary gunpowder. 


(1) Dingl. Pol. J. CIV, 405, from Mech. Mag. 

(2) Compt. Rend. XXVI, 01; Dingl. Pol. J. CVIII, 141. 

(3) Compt. Rend. XXIV, 190. 

(4) Arch. Ph. Nat. IV. 193. 
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We regret that we are unable to report upon the important 
practical experiments upon this subject, undertaken by the Com¬ 
missioners at Mayence, appointed by the former German Diet; the 
results of these experiments which were interrupted by the events of 
March have not as yet been published. But if we have been rightly 
informed, the experiments, made with all kinds of fire-arms, have 
invariably established the superiority of gun-cotton, after the great 
difficulty of making cartridges containing this substance so com¬ 
pressed as always to represent an equal charge, had been overcome. 

In order to prevent the possibility of confounding gun-cotton with 
ordinary cotton, it has been proposed by Bonjcan(l) to colour the 
former red by employing in the last washing a decoction of sandal¬ 
wood. Both the colour and efficacy arc stated to be heightened by 
an addition of alum. 

explosive Mannite.— Amongst the numerous products which are 
formed by the action of sulphuro-nitric acid upon organic substances 
resembling cellulose, we have still to mention the explosive mannite, 
as being of some technical interest. Flores Domonte and Me- 
nard(2) obtained, on analysing this compound, from 171 to 17*3 
per cent of carbon, from 1*8 to 1*9 of hydrogen, and from 17*0 to 
17*5 of nitrogen, numbers which they have translated into the 
formula C 12 II, 8 0 7 + 5 N 0 5 . Explosive mannite may be obtained 
in a crystalline form. When gradually heated it fuses, and decomposes 
without explosion, but when struck with a hammer it explodes with 
the violence of fulminating mercury, without leaving any residue; 
this substance has been proposed as a cheap substitute for fulmina¬ 
ting mercury, in the manufacture of percussion-caps. 

Sobrcro(3) has published an account of some very successful 
experiments made upon a small scale. He justly remarks that the 
new explosive compound is much less dangerous to prepare than 
fulminating mercury. 

The same chemist has succeeded in preparing similarly explosive 
preparations from dextrin, glycerin, and cane-sugar(4). 

According to Schbnbein(5), cane-sugar, when treated at + 2° 
with sulphuro-nitric acid, is converted into a glutinous, insoluble. 


(1) Compt. Rend. XXIV, 22. 

(2) Compt. Rend. XXIV, 89, 390; J.Pharm. [3] XII, 159. 

(3) Compt. Rend. XXV, 122 ; Dingl. Pol. J. CV, 387. 

(4) Compt. Rend. XXTV, 246. 

(5) Pogg. Ann. LXX, 167 ; Phil. Mag. [3] XXXI, 7; Arch. Ph. Nat. IV, 20. 
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fimiuite? mass which, after washing with water and drying at a low tempe¬ 
rature, forms a solid and brittle substance, becoming soft and pliable 
when slightly warmed, and semi-fluid at a boiling temperature. 
When farther heated, it disengages red fumes, and explodes without 
leaving a residue. This substance is tasteless, inodorous, and 
colourless, and behaves with solvents exactly as a resin. 

Lewis Thompson (1) recommends explosive sugar for various 
pyrotcchnical purposes. 

Svanbcrg(2) has arrived at the same result as Schbnbcin; he 
has prepared, moreover, an analogous compound from gum-arabic. 
This substance, which is obtained in white flakes, differs from 
xyloidin and explosive sugar. 


(1) Pharm. J. Trans. VIII, 166; J. Pharm. [3] XIII, 103. 

(2) Berzelius’ Jahresber. XXVII, 389. 



MINERALOGY 


Generalities. Polymeric Isomorphism.-— In continuation of his 
former treatises upon polymeric isomorphism(1), Scheerer has 
published several new papers, in which he has completed the calcu¬ 
lations of the formulae of the various minerals in accordance with 
his hypothesis, and concludes with a synoptical arrangement (2). 
Scheerer, as is well known, assumes that 1 equiv. of magnesia, or 
of the isomorphous bases, may be replaced without change of form by 
3 cquivs. of water. Some weighty objections against this theory 
have been adduced by Haidinger(3), Naumann(4)—who opposed 
it at an earlier pcriod(5)—Blum (6), Rammelsberg(7), and 
Bischof(8). These observers coincide in the opinion that aspasio- 
litc and serpentine, the chief props of Schecrcr’s hypothesis, do 
not contain water in their original condition, and that they are 
not isomorphous with cordierite and chrysolite; on the contrary, they 
consider them as pseudomorphoses of the latter mineral. Naumann 
especially, has endeavoured to prove that aspasiolite stands to cor¬ 
dierite in the same relation as fahlunite, praseolite, chloropliyllite, 
bonsdorffitc, and esmarkite* all of which are pseudomorphoses of 


(1) Oefversigt af K. V. Acad. Forh. Ill, 26 and IV, 69; Berzelius’ Jahresber. XXVI, 
54, 329 and XXVII, 228; Pogg. Ann. LXVIII, 319; Jabrb. Miner. 1846, 798. 

(2) Pogg. Ann. LXX, 411, 545; LXXI, 285, 445. 

(3) Berichtc iiber die Mittheilungen von Frcunden der Naturwissenschaften in Wien, 
lierausgegeben von Iiaidinger, II, 50; Naturwissenschaftliche Abliandlungen, heraus- 
gegeben von Iiaidinger, I, 79; Pogg. Ann. LXXI, 266. 

(4) J. Pr. Chem. XL, 1. 

(5) J. Pr. Chem. XXXIX, 196. 

(6) Blum’s Pscudomorphoscn, Nachtrag, 57. 

(7) Kammelsberg’s Ilandworterb. 3 Suppl. 7, 20, 109; N. Jen. Lit.-Zeitung 1848, 
1214. 

(8) Bischof’s Lclirb. der Chem. und Phys. Geologic, II, 253, 279, 384. 
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cordierite,*as was first assumed by Shcpard(l) and Dana(2), and 
subsequently established by Haidinger(3), but exhibit no loss of 
magnesia in consequence of the assimilation of water (comp, chloro- 
phyllite). The same mineralogist, moreover, points out that, accord- 
ing to Scheerer's analysis of aspasiolite, we may as well assume 
that 4 or even 5 cquivs. of water are capable of isomorphously 
replacing 1 equiv. of magnesia. From the calculation of thirteen 
of the most accurate analyses of pure serpentine which was free 
from carbonic acid* Rammelsberg concludes that also in this 
mineral the assumption of a replacement of MgO by HO, is 
inadmissible. Haittinger particularly dwells upon the perfectly 
amorphous condition of aspasiolite, whilst an inquiry into the 
isomorphism of two minerals would lead us to suppose that both 
must be crystalline. In his ingenious reply to this and other 
objections, Schcerer(4) denies, in the first place, the accuracy of 
Naumann’s re-calculation of the results he obtained in the analysis 
of aspasiolite, resting as it does upon as unsafe a basis as the oxygen 
of the alumina; he then endeavours to establish, in a more satisfac¬ 
tory manner, the coincidence of the crystalline forms of serpentine 
of Snarum, and of chrysolite, which has been doubted by Naumann. 
Serpentine and aspasiolite are stated to be crystalline, although in a 
peculiar acceptation of the term. He repeatedly asserts the original 
existence of water in both minerals, and now maintains that the 
water primarily existed also in basalt, as well as in the primitive 
rocks, the zeolites occurring in the latter being formed at the same 
period with the basalt. 

Heteromerism. —Hermann, as is well known, has been led by 
his analysis of tourmaline to assume that this mineral occurs of three 
fundamental compositions, exhibiting exactly the same crystalline 
form, namely, as schorl, achroite, and rubellite(5). He now endea¬ 
vours to establish this relation, which he terms heteromerism, in a 
series of other minerals(6). This class embraces the augites, horn¬ 
blendes, epidotes (comp, these), monoclinometric, and triclinometric 
feldspars, as well as such as arc represented by Scheercr as poly- 
mero-isomorphous minerals. The variable composition frequently 
exhibited, independently of isomorphism, by the members of this. 

(1) Shepard, Treatise on Mineralogy, 2nd Edit.; Sill. Am. J. [2) III, 2C6. 

(2) Dana, Syst. of Min., 2nd Edit. 

(3) Pogg. Ann. LXVII, 441. 

(4) J. Pr. Chem. XLIII, 10; Pogg. Ann. LXXIII, 155. 

(5) J. Pr. Chem. XXXV, 232; Rammclsb. Handworterb. 2 Suppl. 164. 

(6) J. Pr. Chem. XLIII, 35 ; Jahrb. Miner. 1848, 816, (in abstr.) 
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and other groups of minerals of the same crystalline form, Her¬ 
mann explains by the assumption that they contain two or more 
hetcromeric terms, either separate or crystallized together. According 
to his view, all bodies possessing a similar crystalline form, dissimilar 
though the nature, number, and grouping of their atoms may be, are 
capable of crystallizing together (NaO, N0 5 ; CaO, C0 2 ), like isomor- 
phous substances, provided they are endowed with the requisite 
degree of mutual molecular attraction. The latter circumstance 
being of rather rare occurrence, heteromeric compounds are less 
frequently found in nature than isomorphous bodies, and have not 
hitherto been artificially prepared. They appear to separate most 
frequently from masses in a state of igneous fusion, the crystals 
being compelled, as it were, in the absence of normal molecules, to 
assimilate isomorphous or heteromeric atoms. 

ilamtnelsbcrg(l), on inquiring more minutely into the cases of 
heteromerism adduced by Hermann, has found some of them to be 
based upon doubtful formulae, others to be sufficiently explained by 
the equality or proportionality of the atomic volumes; therefore he 
considers the adoption of a new hypothesis to be unnecessary. 

Definition of Species of Minerals. —Kobell and Fuchs have dis¬ 
cussed the question, how far the isomorphous constituents are to be 
considered in defining the species of minerals. Kobell(2) regards 
the so-called boundary-terms and middle-terms, as true species. 
Boundary terms are “ compounds of similar composition, and crys¬ 
tallization when occurring with one base (CaO, C0 2 ; MgO, C0 2 ), 
or in the case of two compounds of dissimilar nature being pre¬ 
sent, when each of these compounds contains only one base/' 
(3 FeO, Si0 3 + Al 2 0 3 , SiO s ; 3 CaO, Si0 3 + Al 2 0 3 , Si0 3 ). A 
series of boundary-terms constitutes the true mineralogical genus, 
or, to use the term of Fuchs, the orictognostic formation.— 
Middle-tenns arc compounds of boundary-terms in equal equiva¬ 
lents, being distinguished by certain constant characters, such as 
distribution, angle of cleavage, ebcmical'properties, &c. It appears, 
moreover, that compounds of the form, 2 A + 3 B; 3B + 2C, 
&c., as well as combinations of middle-terms with each other, are 
met with; and that they may be regarded as species.—In examining 
a mineral, in the first place the boundary-terms A, B, &c. are 
calculated from the analysis, and from these the middle-terms 
A + B, &c. If an excess remains, the mineral is assigned to the 
prevailing species, and described as a variety mixed with A, B, or 
A -f B, the admixture being represented in the formula by small 


Heterome. 

rism. 


fl) N. Jen. Lit.-Ztg. 1848, 1214. 


(2) J. Pr. Chem. XLIV, 99. 
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letters, f. i. garnet of Ohlapian (3 MgO, SiO s + Al a 0 3 , Si0 3 ) + 
(3 FeO, Si0 8 + Al a O s , Si0 3 ), with an excess of clay-iron-garnet 
= 3 (MgO, FcO, feo), Si0 3 '+ Al 3 0 3 , Si0 3 . 

Fuchs(1) considers only the boundary-terms as species, inasmuch 
as the admission of middle- and intermediate-terms would establish 
a transition of one species into another, thus violating the leading 
principle of every doctrine in natural science, " that each species 
forms a perfect and distinct whole” He considers the middle and 
intermediate terms as species which have crystallized together, 
their integrant molecules being compelled, as it were, by the force of 
crystallization, to an equal distribution, and to a parallel position. 
Mutual substitution (vikariren) of the constituents in the acceptation 
of the term, as hitherto adopted and unfortunately introduced by 
himself, is no longer admissible. On the other hand, Fuchs now 
defines formation "as the whole of those species which, having a 
similar chemical constitution, and a similar or essentially similar 
crystalline form, are capable of uniting in all proportions, without 
change in the form of crystallization” The term substitution, 
formerly used in the case of species, has now, when applied to for¬ 
mations, to be replaced by the expression, alternation. 

Mlneralofflcal system of Naumann.— Nauraann(2) denies that 
in establishing his so-called mixed system he has had the intention, 
as erroneously intimated by Berzelius(3), to propose a new mincra- 
logical system. He believes that a natural system, methodically 
arranged, and satisfying the claims of science in a rigid manner, 
cannot possibly be constructed before the intimate connection 
between physical and chemical properties has been farther elaborated; 
on this account, he had used the expressions “ synoptical arrange¬ 
ment of the species, or of minerals, in groups and scries.” The 
term " mixed system,” was intended to convey his opinion that the 
similarity should be traced simultaneously in the chemical, as well as 
in the physical properties; this term advocated by no means two 
principles of classification, but only one, namely, the principle of 
general natural similarity. 

New Mlncraiogrical System of Berzelius. —Rammelsberg(4) has 
constructed a purely chemical system of mineralogy, according to the 
principles which Berzelius had propounded when criticising Nau- 

(1) J. Pr. Chem. XLV, 1. 

(2) J. Pr. Chem. XL, 321. 

(3) Berzelius’ Jahresber. XXVI. 294. ' 

(4) Berzelius’ neues Chem. Mincralsvstctn, lierausgcg. von Kammelsberg, Niirnbcrg 
1847 : Pogg. Ann. LXXI, 477. 



METALLOIDS, METALS. 383 

mannas mixed system. The limits of this Report will not admit 
of following the author in detail through his treatise which he 
modestly terms an essay. nu». 

Metalloids. Diamond. —In the gold-washings of Twitty's mine, 
in the itacolumite-region of Rutherford County, North Carolina, 
a transparent diamond has been found, weighing 4'12 grains. It is 
now in the possession of Mr. Shepard, who had anticipated the 
existence of diamonds from the occurrence of itacolumite, which 
he had discovered in that locality(I). 

Respecting the comportment of diamonds at high temperatures, 
comp. Vol. I, p. 253. 

Metals. Platinum. —Native platinum has been found amongst the 
wash-gold, obtained from the mines in the possession of Mr. Erwin, 
in the County of Rutherford. Ch. U. Shepard(2) obtained from 
this locality a kidney-shaped bead, of a spec. grav. = 18, and 
weighing 2‘541 grains.—Platinum, together with native iron con¬ 
taining nickel, is said by Molnar to occur also in the gold-sand of 
Ohhipian, in Hungary(3). Kopetzky and Patera, however, on a 
more minute examination, did not find any platinum(4), nor did 
they meet with any nickel in the iron, hence they believe that it 
was derived from the tools of the workmen. Molnar(5), however, 
on repeating his experiments, extracted 34 grains of small crystals 
of magnetic iron-ore containing platinum, and from which he 
prepared the double salt of bichloride of platinum and chloride of 
ammonium. He insists, likewise, on his statement respecting the 
presence of nickel in the iron. 

«oid—In August, 1847, Professor Ulrich, of Zurich, found 
native gold disseminated in gabbro, on the heights of the Saasgrat, 

11,000 feet above the level of the sea, between the Saas- and 
Zcrmat-valleys(6).—As yet the scientific journals have not commu¬ 
nicated any details respecting the districts of California, represented 
to be so fabulously rich in gold by the daily papers. A specimen of 
wash-gold from California, presented by Peabody to the Ecole 
des Mines , in Paris, consisted of small, beautiful, golden-yellow 
plates, together with a roundish bead, weighing 0'628 grm., the 
plates being mixed with small grains of titanic-iron which could be 

(1) Sill. Am. J. [2] II, 253 ; Pogg. Ann. LXX, 544, (in abslr.) 

(2) Sill. Am. 3 . [2] IV, 280; J. Pr. Cliem. XLV, 454, (in abstr.) 

(3) Haidiiigcr’s Bericbte (comp. II, 379) III, 412. 

(4) llaidingcr’s Berichtc III, 439. 

(5) Haidingcr’s Bericlile 111, 475. 

(G) Jahrb. Miner. 1848, 522. 
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° oId extracted by the magnet.—The percentage-composition of tinplates 
was found to be 90*70 gold, 8*80 silver, and 0*88 iron(l).—-In the 
year 1847, the produce of wash-gold in Eussia was 1780*943 pud 
as 29835 kilogrammes: namely, from the Ural 324*628 pud, from 
Nertschinsk 25 pud, and from East and West Siberia 1431*315 pud. 
The produce of gold from the Altai, and from the silver mines of 
Nertschinsk, was 45 pud{ 2). 

Gold-Amalgam.—Schneider(3) has examined, in Marchand’s 
laboratory, an amalgam of gold, which was found in a platinum-ore 
from Columbia, in which it occurred in the form of readily com¬ 
pressible balls of the size of peas. It consisted of 57*40 per cent of 

mercury, 38*39 of gold, and 5*0 of silver ; formula, Hgi 2 ^gls* 

Bismuth-Gold.— Amongst the wash-gold from the mines of 
Mr. Erwin, in the County of Eutherford, North America, Willis 
has met with small grains, of the colour of palladium, which, on 
qualitative examination by C. U. Shepard(4), were found to 
consist of bismuth-gold, with a portion of adhering mercury. 
Spec. grav. from 12*4 to 12*9 ; hardness = 2*5 to 3, the grains 
being malleable, and finally brittle; structure ? (fracture) of a hackly 
appearance. Before the blow-pipe they formed readily fusible balls, 
which became crystalline on cooling. By the continuous action of 
the blow-pipe-flame, white vapours and a yellow incrustation were 
produced, together with a bead of gold, of about half the size of the 
specimen operated upon. Shepard considered this alloy as 
smelting product, whilst Gibbon and Clingman regard it a$p 
natural substance, since bismuth is frequently found In the southed 
States of North America. 

copper.— Forrest Shepherd has published an account of a 
large boulder-mass of native copper(5), now in his own collection, 
and found in July, 1845, upon the southern shore of Lake Superior 
at a short distance from the Elm river. It is 3^ feet long, 2^ feet 
broad, and from 7 to 8 inches thick; it weighs 1625 pounds and 
exhibits on its surface minute spots of native silver, whilst in some 
of the cavities syenite and sandstone are perceptible. It probably 
came from a ridge of stratified green-stone, situated 8 or 9 miles to 
the south wherein native copper is found which is likewise dotted 

(1) Ann. deg Mines [4] XIV, 105. 

(2) Ermann’s Archiv. fur wissenschaftl. Kunde von Russland, 1848. 

(3) J. Pr. Chem. XLIII, 317. 

(4) Sill. Am. J. [2] IV, 280. 

(5) Sill. Am. J. [2] IV, 115. 
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with silver. Some time previously a boulder of native copper was 
found near Lake Superior, weighing 2200 pounds(l). 

Rhodius(2) has given an explanation of the process of forma* 
tion of th'c beautiful native copper which is found in paper-like 
plates in the decomposed basalt of Rheinbreitbach. The disintegra¬ 
tion of purple copper pyrites, in a vein of quartz traversing this 
basalt, gave rise to the formation of sulphate of copper. The solu¬ 
tion of this salt, when percolating the basalt, was decomposed by 
the lime, magnesia and alkali, present in the rock, the oxide 
separated being reduced by the organic matter of the atmospheric 
waters. In this manner the basalt lost the total amount of its lime 
and alkali, and the olivine of the basalt half its magnesia and pro¬ 
toxide of iron. The drainage” water in the mines contains both lime 
and magnesia in the form of sulphates. 

Teiiurides. Foliated Ore of Tellurium. — According to Jack- 
son (3), the hitherto but rarely occurring foliated tellurium is found 
in considerable quantity upon a newly-discovered auriferous vein in 
the mica-slate at Whitehall, near Fricdricksburg in Virginia. Until it 
came into the hands of Jackson, it was regarded as molybdenite, 
and consequently neglected. 

Tctradymite. —Hrusehauer(4) has found the composition of tetra- 
dymite from Schubkau to agree with that resulting from the analyses 
of Berzelius and Wehrle; this mineral contains : 

Hi Te S Total 

59-2 35-8 4-6 99‘6 

1 

Arsenides. Smaitine. —Under the direction of Genth, Sarto- 
rius(5) has analysed a kind of smaitine (speisscobalt) from Richels- 
dorf distinguished by the large amount of nickel it contained (crystals 
an inch in size of oo O oo . O . co O). After deducting 0’94 per 
cent of sulphur, and 0*82 of iron, which were considered to be present 
as an admixture of iron pyrites, analysis -gave: 

Ni Co Fe As Total 

1406 9-17 1-42 73-53 9818 

(1) Sill. Am. J. [2] III, 2. 

(2) Ann. Ch. Tharm. LXIII, 212. 

(3) Sill. Am. J. [2] VI, 188. 

(4) Bericht iiber die 21 Versammlung deutseher Naturforscher, 195 j J. Pr. Chem 
XLV, 456. 

(5) Ann. Ch. Pharm. LXVI, 278. 

VOL. II. 
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cobaltine. (Cobalt-siance.) —Schnabel(l) has analysed the cobal- 
tine-dust (. Kobaltschliech ) from the mine Philippshoffnung, near 
Siegen (I), consisting of microscopically small, but distinct crystals; 
Hubert(2) the compact cobaltine from Orawiteza in Upper 
Hungary (II); and Patera a fibrous variety from tlie same locality 
(III). The two latter contain gold and native bismuth ; the latter 
metal amounts to 18 per cent and may be worked off. The analyses 
agree with the well known formula proposed by Berzelius, 
Co As 4- (Co Pc) S 2 : 


Co 

Fe As 

S 

Total 

I. 29-77 

6-38 44-75 

1910 

100-0 

II. 30-37 

5-75 44 13 

19-75 

100-0 

III. 32 02 

4-56 43-63 

19-79 

100-0 

Calculation. 35-54 

— 45-18 

19-28 

100-0 

fNickel-erlancc). - 

— Lowc(3) has analysed crystallized arsenical 

nickel-glance from 
from Brakendorf in 

Schladming in Styria 
Upper Hungary (II). 

i (I), and 

a compact variety 

Ni 

Fe As 

s 

Total 

I. 26-14 

9-55 4983 

1413 

99-65 

II. 28-75 

8-90 4G10 

10-25 

10000 


Prom the former of these analyses, already known from a private com¬ 
munication sent by Ldwe(4) to Rammelsberg, the author deduces 
the formula Pc S 2 , Ni S -f 2 Ni As; he considers the mineral as a 
new species (Gersdorffite)'. Rammclsberg(5) justly rejects this 
formula which is not constructed according to binary principles, 
and contains two isomorphous metals in two states of sulphuration; 
moreover the calculated percentage agrees not with the result' of ana¬ 
lysis. He points out(6) that the above, as well as Kobeli*s analyses 
exhibit an excess of Ni and As very nearly in the proportion of 
Ni 2 As, when compared with the composition assumed by Berze¬ 
lius; hence he believes it to be probable that many kinds of nickel- 
glance contain an isomorphous admixture of the compound Ni 2 As 
which may be assumed with some degree of certainty to crystallize in 
the regular system. 


(1) Osterprogramm 1847 der Rcalschule zu Siegen; Pogg. Ann. LXXI, 516; Ram- 
melsberg’s Handworterb. 3 Suppl. 65. 

(2) Haidinger’s Berichte (comp. II, p. 379) III, 389. 

(3) Ilaidinger’s Berichte II, 82; Ilaidinger’s Abhandl. I, 343. 

(41 Ramxnelsberg’s Handworterb. 2 Suppl. 102. 

(5) Rammelsb. Handworterb. 3 Suppl. 89. 

(6) N. Jen. Allg. Lit.-Ztg. 1848, 854. 
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8 a Ip bide 8. Blsmutblne (Bismuth-glance). —A specimen of com¬ 
pact bismuthine from Orawitza in Upper Hungary contains, accord¬ 
ing to Hubcrt’s(l) analysis: 

S Bi Cu Pb Fe Au Total 

19-40 74-55 3-13 2-26 0-40 0-53 100-35 

After deducting 1-59 of S required for the galena, chalkosine 
(copper-glance), and iron pyrites which are mixed with it, it yields 
80-73 Bi and 19 26 S = Bi S 3 . 

magnetic Iron-Pyrites— G. Rose(2) has pointed out that mag¬ 
netic pyrites cannot be Fe S, but must be considered, in accordance 
with Berzelius’ view, as a compound of Pe S and Fe 2 § 3 . As 
Strom cyer first demonstrated, all the varieties of magnetic iron- 
pyrites, when dissolved in hydrochloric acid, leave behind an excess 
of sulphur which neither existed in the free state nor in the form 
of iron-pyrites, inasmuch as pure magnetic pyrites, on solution, 
leaves not a trace of the latter behind, and yields no sulphur when 
treated with bisulphide of carbon. Rammelsberg(3) adduces by 
way of confirmation, that magnetic iron-pyrites when ignited in 
hydrogen give off the same amount of sulphur which is left behind 
by dissolving in hydrochloric acid. Magnetic iron-pyrites is invaria¬ 
bly magnetic, which is not the case with carefully prepared, artificial 
Fe S. The specific gravity of magnetic ipon-pyrites is far lower than 
that of iron-pyrites, w-hilst it should be the reverse. The analogy 
of the crystalline form with that of various metallic monosulphides 
and antimonides, by which Breithaupt had been led to assume the 
composition Fe S, is not of sufficient weight, since it is known that 
bodies of dissimilar atomic composition are capable of affecting 
similar forms.—Rose considers the formula 5 Fe S 4- Fe 2 S 3 to be 
the only correct one. The variations in the analyses of pure mag¬ 
netic iron-pyrites, arc not sufficiently great to warrant the assump¬ 
tion of two other species (Fe S + Fe 2 S 3 and 9 Fe S + Pc 2 S 3 ), these 
trifling oscillations depending upon the 'presence of sesquioxide of 
iron occurring between the planes of the crystals. 

Hauerlte. —IIaidinger(4) has described a new mineral belonging 
to the blendes, and to which he has assigned the name haucritc. 
It was discovered by Adler at Kalinga, near Ncusohl in Hungary, 

(1) Oestr. Blatter fur Literatnr, 1847, 1133; Haidingcr’s Berichte (comp. II, 
P- 379), III, 401. 

(2) Pogg. Aun. LXXIV, 219. 

(3) N. Jen. Lit.-Ztg. 1848, 851. 

(4) Ilaidinger’s Berichte, II, 2; Haidinger’s Abhandl. I, 101. 
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where it occurs imbedded in clay, gypsum, and sulphur, forming 
splendid and often very large crystals of the tcsscral system, or 
spherical groups with a radio-fibrous structure, similar to that of 
many kinds of iron-pyrites; cleavage very perfect in the direction of 
co O oo ; hardness=4; spec. grav. = 3‘463 (Hauer). Colour from 
reddish-brown to brownish-black; streak brownish-red. In thin 
splinters it is transparent, and of a brownish-red colour. It has 
sometimes an imperfectly metallic, and occasionally a metallic 
adamantine lustre.—Heated in a flask it yields sulphur, and leaves 
green sulphide of manganese MnS; heated on charcoal before the 
blow-pipe, it gives a sulphur-flame, and after the separation of the 
whole of the sulphur, exhibits, with phosphorus-salt, the reactions 
of manganese. 

According to the analysis of Patera(l), the composition of this 
mineral is: 

Calculated. Found. 


t -"- 1 < -*-\ 


Mn 

46-28 

42-97 1 

45-198 ] 

After deducting the 

2S 

53-72 

53-64 J 

~ 54-802 | 

silicic acid and iron 

Fe 

11 

1-30 

»» 1 

’ present in the form 

SiO.^ 


1-20 

»» - 

of iron-pyrites. 


cinnabar.— A new and highly productive mine of cinnabar has 
been opened in Upper California. Lyman (2), who has visited the 
neighbourhood, has given some information respecting this mine 
in a letter written on the 24th of May, 1848. New Almaden 
lies between San Francisco and Monterey, near the coast; it is 
1200 feet above the plain, and situated upon a ridge of the 
Sierra Azul which consists of a greenish talc-rock. The cin¬ 
nabar is found in nests, in a stratum of a yellowish earth, which 
is 42 feet in thickness. The occurrence of this mineral 'has been 
known to the natives from time immemorial as the cave of red earth, 
which they employed for painting their bodies. During Lyman's 
presence, the daily produce from 1600 pounds of cinnabar, distilled 
in a rudely constructed apparatus, was t from 200 to 300 pounds of 
mercury, and in the last three weeks the total amount obtained was 
about 10,000 pounds. Cinnabar has likewise been found in fifteen 
or twenty other places, within a circumference of a few miles. 

Needle-Ore. —Chapman (3) has analysed needle-ore, from Ekathc- 
rinenburg, in Siberia. It consisted of thin prismatic needles, resting 


(1) Haidinger’s Abhandl. (compare II, p. 379) I, 107; Raiding. Berichte II, 18; 
Pogg. Ann. LXX, 148, (in abstr.) 

(2) SiU. Am. J. [2] VI, 270. 

(3) Chem. Gar. 1847, 337. 
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upon quartz, and accompanied by malachite. Hardness = 20 to 
2-5; spec. grav. = G*l. 

S Bi Pb Cu Total 

I. 18-89 28 04 40-43 12 64 100 00 

II. 16-56 36-73 35-77 10-94 10000 

Chapman has deduced, from the numbers obtained, the recognized 
formula 3 Cu 2 S, Bi S g +2 (3 Pb S, Bi S 3 ), corresponding to that of 
bournonite ; this formula requires, however, as a theoretical percentage, 
the numbers given under II. S, Pb and Cu certainly stand in the 
correct proportion, but the amount of Bi obtained is -^rd too little. 
A correction is quite inadmissible, since it would lead to an excess of 
12‘8 per cent, nor can any other formula of greater probability be cal¬ 
culated from these numbers. 

JameMonlte. —Lbwe(l) has analysed a specimen of jamesonite from 
a new locality, namely, Arany-Idka in Upper Hungary. Spec. grav. 
=5'601. It readily fuses on charcoal before the blow-pipe, forming 
an incrustation of protoxide of lead and antimonic acid. 

S Sb Pb Cu Ag Fe Zu Bi Matrix. Total. 

18069 32-168 39-668 1-729 1440 2-909 0-339 0-214 2-815 99-351 

From these results Lowe has calculated the formula 2 (Pb S, Sb S 3 ) 
+ Pb S which in fact agrees perfectly well with the numbers found 
for S, Sb and Pb ; there remains, however, no S for the other metals 
whieh require 4-188 per cent of this element. 

Featlier-Orc. —Poselger(2) has analysed, in Ramm els berg’s 
laboratory, a compact mineral, of the spec. grav. 5-6788, found by 
‘Zincken in the antimony-mine near Wolfsberg. It had the compo¬ 
sition of feather-ore. 

Pb Sb S Total 

48-48 32-98 20-32 101-78 

Herthierlte. —Pettko(3) has analysed berthierite from Arany-Idka 
in Upper Hungary. Spec. grav. = 4-043. Soluble in hydrochloric 
acid, with evolution of hydrosulphuric acid, but without separation of 
sulphur. It has the composition of a similar mineral from Anglar, 
analysed by Berthier: 

FeS + SbS 3 S Sb Fe Total 

Found . . 29-270 57-882 12-848 1000 

Calculated . 28-950 58-380 12-670 100 0 


(1) Haidinger’s Berichtc (comp. II. 379) I, 62. 

(2) Kammelsb. Ilandw. 3 Suppl. 44. 

(3) Haidinger’s Berichtc, I, 62. 



390 


MINERALOGY 


Fahl-ore. 


Fahi-ore. —Volger(l) has endeavoured to prove that the beautiful 
coatings of copper-pyrites, which have been found upon the black fahl- 
ore from the Rosenhoferzug, near Clausthal, are not merely incrus¬ 
tations, but pseudomorphoscs of that substance. 

Sachsenheim(2) has observed, in fahl-ore from the Hartz, the 
hitherto unknown hexakisoctahedron -f O -j- in subordinate combi¬ 
nation. 

Anhydrous Oxides. Red Zinc-Ore.— -Whitncy(3) has analysed 
coarse-grained zinc-ore, occurring in franklinite, and obtained from 
the Franklin smelting-house (I); and also the foliated variety from 
Sterling (II), associated with foliated magnetic iron. 

Undecomposed Loss on 

ZnO Mn 3 0 3 mineral. ignition. Total. 

I. 94-45 traces 4-49 1 09 100-03 

II. 96 19 3-70 0-10 „ 99-99 

Hence it appears that the larger proportion of manganese found 
by Bertliier and Bruce is unessential. The powder of red zinc-ore 
from the Franklin smelting-house is stated to dissolve, after ignition, 
in sulphuric acid with a deep red colour. 

Minium. —Noeggcrath(4) obtained from Zwirner, architect of 
the Cologne Cathedral, a piece of lead with which some iron clamps 
had been fastened into the edifice, and which by the long continued 
influence of the atmosphere had become coated with a thin layer of 
minium, principally, however, on those parts which had been in 
contact with the stone (trachyte, from the Draclienfels.) 

pitchblende. —Respecting this mineral, comp. II. 390. 

Arkansite. —Shepard(5) has completed his earlier(O) description 
of arkansite which was discovered by Powell at Magnet Cove, in 
North America. The small, indistinctly reflecting crystals are combi¬ 
nations of a rhombic octahedron with ccPx . ooP oo and xPoo, the 
former prism with angles of from 101° to 101° 15', the latter 
of 123°. Spec. grav. = 3'854. In his former communication, 
Shepard had affirmed that titanic acid and yttria were constituents 
of arkansite ; after repeating the qualitative examination, he states that 
the acid was niobic acid. Recent investigations which will be com- 


(1) Pogg. Ann. LXXIV, 25. 

(2) Haidinger’s Beriehte (comp. II. 379), IV, 431. 

(3) Pogg. Ann. LXXI, 169. 

(4) Jahrh. Miner. 1847, 1 Heft. 

(5) Sill. Am. J. [2] IV, 279. 

(6~) Sill. Am. 3 . [2] II, 250. 
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municated in our Report for 1849, have pointed out that arkansite is 
a variety of brookite. 

Pyroiusite.— Riegcl(l)has investigated a specimen of splendidly 
crystallized manganese-ore from Krcttnich: 


MnO, Mn 2 0 3 

O 

CuO 

FejOj 

HO 

Insol. matter 

Total 

84-40 

11-50 

trace 

0-54 

1-10 

206 

99-60 

8600 

11-65 

trace 

0-40 

1-40 

0-71 

100-16 


According to Volcker(2) manganese-ore frequently contains cobalt; 
the presence, however, of this metal, as well as of nickel, had at an 
earlier period been established by Gregory.(3) 

Titanic-iron.— Rliodius(4) has analysed slaggy magnetic iron-ore 
from the basalt of the Virncbcrg, near Rheiribreitbach (spec. grav. 
= 5*1), and has found its composition to be similar to that of the 
same mineral occurring at Unkel and analysed by Rammcls- 
bcrg(5). 

Fe O TiO a Total 

65-87 24-50 9-63 100-00 

If, with Rose and Scheerer, we assume the titanium to be in 
the form of sesquioxide, the preceding numbers lead to the formula 
(G FcO, Fc„ 0 3 ) + (4 Ti, 0 3 , 5 Fe 2 0. ; ), according to which the mineral 
is a mixture of magnetic- and titanic-iron of a composition similar 
to that from Ilmonscc. 

Emery..— Tchihatschcff(6) has discovered a new and very con¬ 
siderable source of emery in Asia Minor. The mineral is found in 
large blocks upon disintegrated lime-stone, which occurs in the 
mountain-passes between the village Eskihissar (Stratonicca of the 
ancients), and the Lake Akistschai (Latmus). In still larger quantity 
it is met with upon the slopes of the Gummugdagh (mons Thorax), 
Almandagh and the Samsuudagh (Mykale). It is stated, moreover, 
that emery has been recently found in Samos. 

Quartz.— J3y rapidly heating or cooling rock-crystal, Kenngott(7) 
obtained more distinct planes of cleavage than have been hitherto 
observed. They are in the direction both of R and — R, and occasion 
upon oo P a net-like delineation whose lines arc parallel to the combi- 
nation-edges of a predominating plane R with the lateral planes 
oo P. One crystal only exhibited a plane of cleavage solely in the 


(1) Jahrb. Pr. Phann. XVI, 319; J. Pr. Chern. XLV, 455. 

(2) Ann. Ch. Pharm. LIX, 27. (3) Ann. Ch. Phann. LXIII, 277. 

(4) Ann. Ch. Pharm. LXIII, 219. (5) Rammelsb. Handw. 1 Suppl. 144. 

(6) Cornpt. Rend. XXVI, 363. (7) Pogg. Ann. LXXIII, 603. 
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Quart*, direction of R. Several crystals, when heated to redness and 
plunged into cold water, assumed in the interior a fibrous appear¬ 
ance and satiny lustre, the fibres being inclined towards the axis in 
such a manner that the transverse fracture presented on the one side 
a cone, and on the other a corresponding cavity. 

Calcedony.—Rennenkampf(l) believes to h%ve recognized, in 
about two hundred specimens of the moss-agates, dendrites and 
mocha-stones, which had been collected on the Hundsriick, impres¬ 
sions of certain kinds of mnium tremella, with sporules, cla- 
donium, &c. They appear, with their ramifications, to have pene¬ 
trated through the deposited strata of the mass of calcedony, whilst 
dendritic formations are found only between these strata, and upon 
the crevices. Gdppert(2), on the other hand, is of opinion that 
actual inclosures of plants do not exist in calcedony. 

Hydrated Oxides. HyaUte. —In continuing his earlier experi¬ 
ments^), Ebelmen has obtained, by very slow decomposition of an 
alcoholic solution of silicic ether in moist air, perfectly pure and 
transparent masses of artificial hyalite and hydrophane of consi¬ 
derable size(4). By adding to the ether alcoholic solution of 
colouring matters, coloured hyalites were obtained, while the addition 
of terchloride of gold gave rise to the formation of topaz-yellow 
masses, in which delicate plates of gold were separated under the 
influence of reflected solar light, imparting to the product the 
appearance of the finest specimens of aventurine. 

Nome opal. —Pulsky(5) has communicated more accurate details 
respecting the occurrence and collection of noble opal, near Kaschau. 
The oldest opal-inincs probably are the so-called fifty graves, which 
are numerous filled-up shafts in a valley near Czcrwenitza. The 
mines which are at present worked are situated upon the Simonka- 
and Libanka-mountains, where the opal occurs in veins and in 
cavities in the trachyte. If the cavities are not completely filled the 
mineral exhibits an horizontal surface, and likewise horizontal planes 
of stratification, which is a proof, that originally it had been in a 
fluid state. The opal, as obtained, contains many crevices, or 
acquires them in a short time. 

Sliiclous sinter. —Salvetat(C) has investigated silicious sinter 

■* 

(1) Jahrb. Miner. 1847, 26. 

(2) Flora 1848, 29; Jahrb. Miner. 1848, 750, (in abstr.) 

(3) Ann. Ch. Phys. [3] XVI, 129; Berzelius’ Jahresber. XXV, 754, (in abstr.) 

(4) Compt. Rend. XXV, 855. 

(5) Haidingcr’s Bcrichte (comp. II, 379), III, 213; Jahrb. Miner. 1848, 828. 

(6) Ann. C1 k Phys. [3] XXIV, 348. 
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obtained from the neighbourhood of Algiers. It contained 9 .per cent 
of water, and yielded to solution of potassa 80 per cent of amorphous 
silicic acid. The argillaceous residue consisted of 6*48 per cent of 
Si0 3 , 1-41 A1 3 0 3 , 0-55 Fe a 0 3 , 0 56 CaO, 2*OMgO, KO and NaO. 
—Salvetat terms this substance randanite, on account of its similarity 
to that which is obtained from Randan and Ceyssat. The silicic acid he 
believes to be present in the form of a hydrate of definite composition 
= HO, 2 Si0 3 when dried at 16°, and HO, 4 Si0 3 at 100°; this cannot, 
however, be proved on account of the 11 per cent of clay which is 
mixed with the mineral. 

niasporc.—Marignac(l) has found small but very distinctly 
formed crystals of diaspore with reflecting planes, upon red corundum 
in the granular dolomite from St. Gottbard ; and, by the measure¬ 
ment of these crystals, has confirmed the statement of IIaidingcr(2), 
that diaspore belongs to the rhombic system of crystallization. The 
crystal submitted to measurement, exhibited, similar to topaz, a 
combination of ooP.qoP3.qo P4.oo Poo . P . 2 P 2.2 P oo. Some 
of the principal angles measured are the following : 

P = 151° 3G'in thebrach. princ.sec. 116® 38'in themacrod. p. sec. — in the base. 


2 P 2 = 12G" 12' 
2 P = 130“ O' 

oo P oo -= 117® 4G' 


It ft II 

♦I II II 

M II II 


122® 15', „ 

II l» 

II II 


97® 0' „ „ 

II II 
~ II II 


From the two last it follows that principal axis : macrodiagonal : 
braehydiagonal = O3018 : 1 : 0*4680. Cleaveable in the direction 

of oo P co . Streaked upon oo P. 

Hydrargriiute.— Hermann(3) has analysed hydrargillitc from 
Schiscliimskaja-Gora (Slatoust) (4), which he obtained of a translucent 
and nacreous appearance by digestion with hydrochloric acid. Spec, 
grav. = 2*387. After deducting a portion of sulphate of alumina 
it gave the composition which has hitherto been ascribed to gibbsite 
(comp, the latter), namely Al 2 O s + 3 HO(I). According to Kobell(5) 
a mineral from Villa Ricea, in Brazil (II), which has hitherto been 
considered as wavellite, also has a similar composition. 



ai s o 3 

HO 

PO s 

Total 

I. 

6403 

34-54 

1-43 

100-00 

II. 

65-6 

34-4 

II 

100-00* 

Calculation. 

05-56 

34-44 

II 

10000 


* Besides traces of Fea 0 3 and S0 3 . 


Slllclous 

sinter. 


(1) Arch. Ph. Nat. VI, 296. 

(2) Pogg. Ann. LXI, 307. 

(3) J. Pr. Chein. XL, 2. 

(4) G. Rose, Reisc uauh dew Ural II, 122 ; Pogg. Ann. XLV1II, 5G4. 
C5) 3 . Pr. Chem. XL1, 152; Jahrb. Miner. 1848, 705. 
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Granular Iron-Ore.— Delesse(l) has examined the magnetic 
mineral from St. Brieux (Cdtea du Nord), which is somewhat similar 
to granular iron-ore, and was formerly investigated by Berthier(2). 
Spec. grav. =3’988. Composition : 

Si0 3 AL,O s Cr„0 3 Fe,. 0 3 FeO CaO HO Carbon Clay Total 

6-50 750 0-50 65 r 45 13-25 0-45 4-85 1-30 0-20 10000 

Mangranates. Grednerite.— A new cupreous manganese-ore(3), 
occurring together with volborthite (see the latter), has been found, at 
Friedrichsrode, by Credner who has communicated an analysis(4) 
of this mineral which has been likewise analysed by Ranuncls- 
berg(5), who proposed to call it crednerite.—It occurs in the form 
of foliaceous, or granular masses, in psilomelane or hausmannite. It 
exhibits three directions of cleavage, which correspond to an oblique 
rhombic prism; in the most perfectly developed direction (0 V ?), 
it shows a bright metallic lustre, and rhombic stri®. Somewhat 
brittle, fracture uneven; hardness from 4-5 to 5; spec. grav. from 
4-89 to 5-07 (Credner), 4‘95 to 4-97 (llaminclsberg). Colour 
opaque iron-black; streak black, inclining to brown. Thin splinters 
only are fusible at the edges. "When fused with soda on charcoal, 
it gives a ductile copper bead, and yields chlorine by treatment with 
hydrochloric acid; this gas is, however, no longer evolved after the 
mineral has been ignited in hydrogen, whereby it loses in weight 
from 13-5 to 13-58 per cent (Raminelsberg). 



CuO 

MnO 

CaO 

BaO 

M lr, 0 3 O 

IIO 

Residue 

Total 

Credner 

fl. 43-85 

2. 42 13 

22-96 

0-63 

0-52 

55-73 — 

31-25 — 

0*25 

0*63 

99-58 

98-35 


'1. 23-73 

64-24 

— 

201 

— 8-83 

— 

— 

98-81 

Rammeis- 

2. 32-35 

56-29 

0-70 

3-08 

— 8-58 

— 

— 

9906 

berg -< 

3. .34 65 

54-72 

— 

2-71 

— 6-51 

— 

— 

98-59 

4. 40 02 

51-69 

— 

1-04 

— — 

— 

— 

— 


L 5. 40-65 

52-55 

— 

1-48 

— 5-78 

— 

— 

100-16 


All the specimens analysed contained traces of V0 3 .—Credner 
proposes the formula 4 (CuO, MnO), Mn 2 0 3 , which is analogous 
to that of volborthite; ltarn m els berg, however, adopts the formula 
3 (CuO, BaO), 2 Mn^Og, since a sufficient amount of oxygen is 
present to admit of assuming the whole of the Mn to be in the form 
of Mn 3 ,0 3 ; the latter formula requix-es 51-39 MnO, and 5-76 
oxygen, agreeing with the two last determinations for whi6h the 
purest and fx-eshest specimens had been employed. 

(Spinels.)' Ferrates.— Respecting the artificial production of 


(1) Ann. des Mines [4] XIV, 69. 

(2) Essais par ia voie seche II, 248. 


(3) Jahrb. Miner. 1847, 5. 

(4) and (5) Pogg. Ann. LXXIV, 546. 
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minerals of the spinel-series, comp; I, 17 j respecting a new 
hexakisoctahedron exhibited by magnetic-iron, comp. I, 18. 

Magnetic iron.— Genth(l) has investigated the so-called " iron- 
mulm” which is found at the Alte Birke mine, near Siegen, in the 
neighbourhood of a basaltic eruption through siderose containing 
a large quantity of manganese.—Black, soiling; strongly attracted 


by the magnet. 

Spec. gray. 

= 3-76. 



FcjOj, 

. FeO 

MnO 

Sand 

Total 

1. 66-71 

— 

1711 

1-34 

— 

2. — 

13-65 

17-62 

1-57 

— 

3. 65-68 

14-09 

16-25 

2-34 

98*36 


Besides traces of Co, Cu, C0 2 and HO.—This mineral is, there¬ 
fore, earthy magnetic iron in which upwards of half the FeO is 
replaced by MnO. It is evidently formed by the action of the basalt 
upon the siderose (comp. II, 388.). 

Alumlnates. Chrome-Iron. — Moberg(2) believes that in 
chrome-iron and pyrope chromium is not present in the form of the 
sesquioxide, since these minerals do not exhibit the colour of this 
oxide. Berthicr's, Laugier’s, Seybert , s, and Abich’s analyses, 
moreover, do not agree very accurately with the ratio of oxygen of 
HO : R 2 0 3 = 1 : 3. He has, therefore, analysed a slightly mag¬ 
netic chrome-iron from Beresow (I), which had been previously 
digested with hydrochloric acid, and believes to have confirmed his 
view by arriving at the ratio 1 : 3 727 which leads to the numbers 
given under II, (cquiv. of Cr = 26’78). 



Cr 2 O a 

. A1 2 0 3 

CrO 

FeO 

MgO 

§iO s 

Total 

i. 

64-17 

10-83 

— 

18-42 

6-68 

0-91 

101-01 

ii. 

58-40 

10-83 

5-17 

18-42 

6-68 

9-91 

100-41 


Comp. I, 316, of this Report. 

Krctttonite.— Kobell(3) has analysed the spinel which he found 
at Bodenmais, and to which Br-eithaupt(i) assigned the name 
“ Spinellus superior ” By deducting 10 per cent of undecomposed 
residue, and calculating the protoxide of iron which was not directly 
determined, its composition was found to be : 

Al, 0 3 Fe 3 0 3 FeO ZnO 'MnO MgO Total 

49-73 8-70 804 26-72 1-45 3-41 98-5 

Conformably to his views regarding mineral species containing 
isoxnorphous constituents (comp. II, 381), Kobell considers this 
mineral to be a new intermediate term of the spinel-group, com¬ 
posed of pleonaste, and a middle-term constituted like frauklinite, 

(1) Ann. Ch. Pharm. LXVI, 270. (3) J. Pr. Chcm. XLIV, 99. 

(2) J. Pr. Chcin. XIJII, 114. (4) Breithaupt, Handb. der Min. Ill, 623. 
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coractte. latter constituent predominating (MgO, Al a 0 8 +FeO, Al 2 0 3 )-f 
biende". (ZnO, Al 2 0 8 + FeO, Fe 2 0 3 . In place of the inconvenient scarcely 
mincralogical name given by Breithaupt, Kobell proposes the term 
kreittonite in reference to its high spec. grav. (4*49). 

coractte. pitch-bicnde. —Le Conte(l) applies the name coracite 
to a mineral found by Stannard on the north shore of Lake Superior, 
where it occurs at the junction of trap and syenite, the veins in 
which it is found being about 2 inches in widj^i. Perfectly amor¬ 
phous, with an uneven conchoidal fracture and resinous lustre. 
Colour black, streak grey; hardness = 4*5 ; spec. grav. = 4*378. 
When exposed alone to the blow-pipe-flame it remains unaltered, 
but exhibits the reactions of uranium when treated with fluxes. It 
readily dissolves in hydrochloric acid to a yellowish-green solution. 
It was not examined quantitatively, in consequence of being traversed 
in all directions by minute fissifrcs filled with carbonate of lime, 
magnetic iron and silica; a qualitative examination, however, having 
pointed out the presence chiefly of protoxide of uranium and alumina, 
besides some thoria, probably derived from thorite, Le Conte was 
led to regard the mineral as pitch-blende, in which part of the 
U 3 0 3 is replaced by Al 2 0 3 . This opinion receives some support, 
by the fact that Scheerer(2) has found upon the' mountain-ridge 
of Strbmsheien, near Valle (Norway), pitch-blende crystallized in 
regular octahedrons with truncated edges. These crystals, fre¬ 
quently of the size of a pea, had the spec. grav. 6*71, and the follow¬ 
ing composition: 

U 3 0 4 . (NbO s , Pc0 3 , SiO s , PbO). MdO. HO. Insol. matter and loss. Total. 

76-6 15-6 10 4-1 2-7 1000 

According to this analysis, which was performed with not more 
than 0*718 grms. of substance, the ore was very impure, and, as 
exhibited by the amount of water, in a very advanced state of decom¬ 
position. Nevertheless, if we consider the crystalline form, and the 
acknowledged analogy of composition of pitch-blende, and of the 
spinels, the analysis admits of classifying the latter with the spinel- 
group, and establishes the isomorphism of U 2 0 3 with Al 2 O s &c. 

cnrysoncryi. —Haidinger(3) has pointed out that Dcscloi 
zeaux’s measurements of chrysoberyl are only approximately correct, 
and observes that the latter would have done better had he taken as 
a model of his investigation, the completeness and accuracy of the 

(1) Sill. Am. J. [2] III, 173. 

(21 Pogg. Ann. LXXII, 569; N. Jen. Lit-Ztg. 1848, 855. 

(3) Haiding. Berichtc (comp. II, 379) II, 445. 
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German crystallographieal researches, instead of mentioning in a 
derogatory manner, the “ quelques nombres de MM. Phillips et 
Mohs” 

Hydrated Alumlnates. Volcknerite. —Hcrmann(l) has ana¬ 
lyzed a new and rare mineral, from the talc-slate of the Schischim- 
skaja, near Slatoust, which he obtained from Capt. Volckncr.—It 
occurs in the form of white, nacreous plates, greasy to the touch ; 
and also in hexagonal tables, being very perfectly cleavable in the 
direction of 0 P, and less so in the direction of co P. Spec. grav. 
= 2*04. It exfoliates before the blow-pipe, and is highly luminous and 
infusible. Ilcadily soluble in acids with evolution of 3-92 per cent of 
C0 2 , which Hermann considers to have been absorbed from the 
atmosphere. The composition is 6 (MgO, 2 H0) + A1 2 0 35 3 HO. 

A1j 0 3 . . MgO. HO. Total. 

Found . . 17-65 38 59 43 76 10000 

Calculated . 16-55 39-95 43-50 100 00 

From this analysis Rammelsbcrg has calculated the formula 
(MgO, Alj 0 3 +10 IlO) + 5 MgO, IIO(2), and at a subsequent period 
the more probable expression : MgO, Al 2 0 3 + 5 (MgO, 3 HO) (3). 

Silicates In General. Classification. —Chapman(4) has deve¬ 
loped a classification of silicates according to purely chemical prin¬ 
ciples, which essentially agrees with Rammelsberg , s(5) synopsis of 
the formulae of silicates. 

Formulte and Classification. —Laurent(6) finds the hitherto 
adopted formulae of the natural silicates, which are all arranged 
according to dualistic principles, to be both complicated and fantas¬ 
tical. They are but incorrect expressions of the composition of 
these minerals, admit of no systematic classification, and obstruct 
the study of the silicates by numerous incongruities. With the 
view of remedying all these evils, Laurent proposes new and simpler 
.formulae which are based upon the assumption that silicic acid, 
represented by SiO, is polybasic; and farther, that all metallic 
oxides, capable of forming salts, are composed of equal equivalents 
of metal and oxygen, being, at least to some extent, isomorphous 


(1) J. Pr. Chem. XL, 12. 

(2) Ratnmclsb. llandw. 3. Suppl. 124. 

(3) N. Jen. Lit-Ztg. 1848, 855. 

(4) Chem. Gaz. 1848, 37. 

(5) Rammelsb. llandw. 2. Suppl. 302. 

(6) Compt. Rend. XXIII, 1050 and XXIY, 94; J. Pharm. [3] XII, 70 (in abstr.) 
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fication. 


with each other (comp. I. 23). This assumption being admitted, 
all silicates may be arranged under the following types: 

Monosilicates . = SiO + 2 (R)O «= Si0 3 (R 2 ) 

Bisilicates . . = 2 SiO + 2 (R)0 — Si0 4 (R,) 

Trisilicates . . = 3 SiO + 2 (R)0 = Si0 6 (R,) 

Tetra-, &c. up to octosilicates. 

To every one of these types belongs a number of hydrated or basic 
sub-types of the form nSiO + 2 (lt)O-f nRO.—Rammelsbcrg(l) 
has submitted Laurent’s theory to a detailed but unfavourable 
review which appears to have excited the displeasure of Gerhardt(2). 
It must, however, be acknowledged, that with many silicates the 
oxygen of the bases 110 and li 2 0 3 collectively, equals either exactly 
or very nearly the amount of this element in the silicic acid. 
Compare, f. i., epidote, idocrase, &c. 

A synopsis of the natural silicates, equally acceptable to mineralo¬ 
gists and to chemists, has been elaborated by Ilammelsberg(3). 
It is based upon the ratio of the oxygen contained in their con¬ 
stituents. 

Artificial silicates. (Slags).— John Percy, with the assistance of 
D. Forbes, has investigated a series of crystallized slags(1). 


No. 

Spec. 

Grav. 

SiO s 

Alj 0 3 

Fc. 0 3 

FeO 

MnO 

CaO 

MgO 

KO 

CaS 


Total. 

1 

2-905 

3805 

14-11 


1-27 

0-40 

35-70 

7-61 

1-85 

0-82 


99-81 

2 

2-915 

38-76 

14-48 

— 

1-18 

0-23 

35-68 

8-84 

1-11 

0-98 


101-26 

3 

2-924 

3703 

12-78 

— 

8-91 

2-64 

33-46 

6-64 

1-92 

0-68 


99-66 

4 

2-918 

37-91 

1301 

— 

0-93 

2-79 

31-43 

7-24 

2-60 

3‘65 


99-56 

5 

— 

39-52 

1511 

— 

2-02 

2-89 

32-52 

3-49 

1-00 

215 


98-76 

6 

— 

4206 

12-93 

— 

4-94 

2-26 

32-53 

1-06 

2-69 

1-03 

0-31* 

99-81 

7 

— 

28-32 

24-24 

— 

0-27 

097 

40-12 

2-79 

0-64 

3-38 

0-26t 

10009 

8 

— 

45-59 

11-88 

— 

1-11 

0-91 

38-20 

— 

— 

1-76 

99-45 

9 

— 

53-37 

512 


0-95 

1-41 

30-71 

9-50 

— 

— 


101-06 

10 

— 

53-76 

4-76 

— 

1-48 

1-30 

29-48 

9-82 

— 

— 


100-60 

11 

_ 

55-77 

13-90 

— 

212 

2-52 

22-22 

2-10 

1-78 

— 

0-46J: 

100-87 

12 

— 

22-76 

7-30 

— 

61-28 

3-58 

3-41 

0-76 

— 

~ 

99-09 

13 

4-080 

29-60 

1-28 

1711 

48-43 

1-13 

0-47 

0-35 

— 

— 

1-61 § 

101-32 

14 

4-188 

23-86 

0-91 

23-75 

39-83 

6-17 

0-28 

0-24 

— 

— 

0-62§ 

102-08 


* 2 Al„ 0 4 , 3 P 2 0 6 . t CaO, S0 3 . t S. § FcS. 


No. 1. to 6. are slags from iron-furnaces : 1. and 2. from Dudley, 


(1) J. Pr. Chem. XL, 374. 

(2) J. Pharm. [3] XIII, 70. 

(3) Rammelsberg’s Handworterbuch, 3. Suppl. 134; Pogg. Ann. LXXII, 95. 

(4) Report of the 16th Meeting of the British Association for the Advancement of 
Science, 371. 
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3. and 4. from Russelshall, near Dudley, 5. from Wednesbury, near 
Tipton, and 6. from Marchienne, near Charleroi (Belgium). All 
these specimens were tetragonal: oo P . 0 P, also with co P ®; they 
were decomposed by hydrochloric acid, and exhibited the composition 
of humboldtilite : 2 (3 RO, Si0 3 ) -f Al 2 0 3 , Si0 3 (according to 
Damour's(l) analysis).—No. 7. is likewise an iron-furnace-slag, 
from Oldbury; white, transparent, tetragonal tables. Percy con¬ 
siders the latter as gehlenite, to which he assigns the formula 
3 (3 CaO, Si0 3 ) + 3 Al 2 0 3 , SiO s (comp, gehlenite).—No. 8. is 
from a cupel-furnace in which cast-iron had been fused with 
addition of lime; long, yellow, tetragonal prisms, cleavable in the 
direction of 0 P, and composed like humboldtilite : 3 (2 RO, Si0 3 ) + 
Al 3 0 3 , Si0 3 (according to KobelPs(2) analysis).—No. 9 and 10. 
delicate monoclinomctric prisms and radiated masses from the iron- 
furnaces, near Olsberg, on the Rhine; their composition approaches 
that of many augites containing alumina.—No. 11. specimen from an 
iron-furnace near Scraing, and like the preceding one, insoluble in 
hydrochloric acid.—No. 12. specimen from a refining-furnace at 
Bromford, near Birmingham.—No. 13 and 14. from a puddle 
furnace, the latter from Bloomfield, near Tipton; they are rhombic 
crystals ao . oo P co . 2 P oo, with the angles of chrysolite; cleavable 
in the direction of 0 P. Percy regards them as ferruginous chry¬ 
solites, whose iron was subsequently converted into sesquioxide. 

Artificial Crystals of Felspar. —In a transparently fused frit, 
weighing 1^ hundred weight, and to which a considerable quantity 
of felspar had been added, Prechtl(3) found, after cooling, that a 
portion of this mineral had again separated in foliated masses, and 
in several large distinct crystals. 

Anhydrous Silicates with Bases R.O a . zircon and BTalacon. 

—Gibbs(4) has analysed light-brown zircon from Litchfield (Maine, 
North America), spec. grav. = 4 - 7 (I); and Damour(5) a specimen 
of malacon (III. and IV.) found by Alluaud, Sen., in the 
graphic granite of Chauteloube (Haute Vienne). The latter formed 
small, cinnamon-brown plates of spec. grav. 4 047 ; a single distinct 
crystal was found exhibiting a form similar, and angles nearly similar 
to those of zircon: P.oo P oo.4P4; P = 83° 30' (middle edge), 
and 124° 40' (polar edge). 


(1) Rammelsberg’s Handworterb. 2. Suppl. 64. 

(2) Rammelsberg’s llandw. I, 315. 

(3) Wien. Acad. Ber. II, 230. 

(4) Togg. Ann. LXXI, 559. 

(5) Ann. Cli. Pbys. [3] XXfcV, 87. 
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silicates 


SiOj. 

ZrO. 

FesO s . 

Oj. 

CaO. 

HO. Undecom- Total, 
posed residue. 

w 1 th 

I. 

35-26 

63-33 

0-79 

— 

— 

— 0-36 99-74 

bases 

R 2 <V 

Zircon and 

II. 

31-23 

61-70 

2-91 

trace. 

trace. 

3-29 — 99-13 

III. 

30-87 

6117 

3-67 

014 

0-08 

309 — 9902 

malacon. 

D amour 

regards-the water 

contained in 

malacon as an essential 


constituent, on account of the accordance of his and Scheerer’s 
analyses; while the latter observer himself, together with other 
authors, explains(l) the difference in the properties of malacon and 
zircon, by assuming the existence in the former of an allotropic 
modification of zirconia. 

'With Bases no. Aeaimatoiite.— Schneider(2) has analysed, in 
Marchand’s laboratory, genuine Chinese agalmatolite of the spec, 
grav. = 2-763. 

Si0 3 . MgO. FeO. MnO. AL, O s . HO. Total. 

63-28 31-92 2-26 0-23 053 0 78 99 00 

This analysis leads to the formula 6 MgO, 5 SiO,„ which Kobell 
adduces for the talc found at the Greiner and at Prussiansk(3). 

Augite. —Delesse(4) has analysed a specimen of asparagus-green 
augitc, from the porphyry of Ternuay (I); spec. grav. = 3-135.— 
Gruner(5) has investigated a pale greenish-grey mineral of satiny 
lustre, from Collobrieres (Depart, du Var.), where it occurs with 
magnetic iron and garnet, forming a considerable bed in the mica- 
slate. Spec. grav. = 3-713 (II). 

SiO a . Alj 0 3 . FeO. MnO. CaO. MgO. HO. Total. 

I. 49 00 5 08 719 trace 18-78 15 95 2-26 98-26 

II. 43-90 1-90 52-20 — 0-50 1 10 — 99-60 

Delesse considers the water of augite as polymcro-isomorphous; 
but irrespectively of this assumption his analysis leads to the formula 
of augite, if the joint amount of oxygen in Si0 3 and Al 2 0 3 are 
introduced into the calculation.—Gruncr considers the mineral which 
he investigated as ferruginous augite. The formula.3 FeO, 2 Si0 3 
requires 54*38 per cent of FeO, and 45-62 of SiO s , values which 
closely agree with the results of his analyses. 

Hornblende. —Delesse(6) has analysed (I) a specimen of green, 
foliaceous, and fibrous hornblende from the spherical diorite of 

(1) Pogg. Ann. LXII, 436; Berz. Jahresber. XXV, 327; Rammelsbcrg’a Hand- 
worterb. 2. Suppl. 179. 

(2) J. Pr. Chem. XLIII, 317. 

(3) Kastner’s Arch. XII, 29 ; R&mmelsb. Handw. II, 189. 

(4) Compt. Rend. XXV, 637; J. Pr. Chem. XLV, 223; Jahrb. Miner. 1848, 34. 

(5) Compt. Rend. XXIV, 794; Ann. des Mines [4] XIV, 300. 

(6) Ann. Ch. Phys. [3] XXIV, 437: Compt. Rend. XBVII, 411; Institut. 1848, 325. 
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Corsica ; spec. grav. = 3*08; and likewise of a dark-green, crystal¬ 
lized variety (II) of difficult fusibility, from the syenite of Scrvance(l); 
spec. grav. = 3-114. A sample of hornblende from Kimito (III) has 
been examined by Moberg(2). 



SiO s . 

Alg O s . 

Cfj 03. 

FeO. 

MnO 

CaO. 

MgO. 

NaO. 

KO. 

HOandHFl. 

Total. 

I. 

II. 

III. 

47-88 

47-40 

43-23 

8-23 

7-35 

11-72 

0-50 

1615 

15.40 

26-81 

trace 

trace 

1-00 

7-05 

10-83 

9-71 

18-40 

15-27 

.7-03 

0-65 

2- 

0-14 

15 

1-00 
(IIO) 100 

10000 

100-20 

10010 


Assuming that 1 cquiv. of Al 2 O s can be substituted without 
change of form for 1 equiy. of Si0 3 , the two first analyses give the 
proportion of oxygen of RO to that of SiOg + Al^ O s nearly as 4; 9. 
The latter exhibits the ratio 4 :9-556. 

chrysolite.— Genth(3) has analysed small, bright, yellowish-green 
grains of chrysolite (I) of a highly vitreous lustre, from the Thjorsa 
lava of Hecla (comp, the article on lavas) ; spec. grav. = 3-226 at 
17°.—Rliodius(4) has examined a specimen of decomposed opaque 
olivine (II) of waxy lustre, obtained from the disintegrated basalt of 
the Virneberg, near Rheinbreitbach. Spec. grav. = 1-98. Entirely 
decomposed by hydrochloric acid (comp. II, 383). 



Si0 3 . 

MgO. 

Fa. 0 3 

FeO. 

NiO. 

CoO. 

Alg 0 3 

Total. 

I. 

43-44 

49-31 

_ 

6-93 

0-32 

trace 

trace 

1000 

IL a) 

49-2 

16-8 

11 

31-5 

— 



98-9 

11. b) 

53-6 

18-0 

0-7 

261 

— 


— 

98-4 

Calc, accord, to Rh. 

52-7 

17-5 

— 

20-8 

— 

—' 1 

— 

1000 


Genth’s analysis leads to the recognised formula 3 RO, Si0 3 . 
Rhodius has calculated 2 Si0 2 (MgO, FeO) =2 SiO s , 3 (MgO, FeO), 
according to which this specimen of olivine had lost £ of its bases by 
decomposition. 

wiiiemlte.— -J.n the laboratory of Rammelsberg a specimen of 
willemitc from Upper-Silesia (I) has been analysed by Rosen- 
gartcn(5); Monheim(6) has examined, a similar mineral from the 
Busbacher Berg, near Stolberg; the one a crystalline specimen 
of spec. grav. 4-18 (Ha); the other a compact specimen of spec. grav. 

(1) Ann. dcs Mines [4] XIII, 679; Memoires de la Socielo d’Emulation du Doubs, 
1847; J. PUarm. [3] XII, 456 (in abstr.) ; Arch. Ph. Nat. V, 341. 

(2) Act. Soc. Sc. Fenn. II, 810; J. Pr. Chem. XM1, 454. 

(3) Ann. Ch. Pharm. LXV1, 19. 

(4) Ann. Ch. Pharm. LXIII, 216. 

(5) Raminclsb. llandw. 3. Sappl. 65. 

(6) Verhandlungen des Naturh. Vcreins der Prenss. Uheiul. 1848, 162. 
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of from 4*02 to 4*16 (lib). It was thc’latter mineralogist who first 
observed the occurrence of willemitc at the Busbacher Berg, as well 
as at the Altcnberg, near Aachen. All the analyses agree with the 
formula 3 ZnO, SiO s . 



Si0 3 . 

ZnO. 

FftjOj. 

FcO. 

CaO. 

MgO. 

co 2 . 

Total. 

I. 

2734 

70-82 

— 

1-81 

— 

— 

— 

99-97 

11 . a. 

26-90 

72-91 

0-35 

— 

— 

— 

— 

10016 

II. b. 

26-53 

6906 

4-36 

— 

0*41 

013 

0 04 

100*53 

Calculation 

2711 

72-89 

-A 

— 

— 

— 

— 

10000 

Bagratlonite. — Kokscharow(l) has 

described 

and 

named 


mineral found by the Prince Bagration in the Achmatowsk mine, 
on the Ural Mountains. Monoclinometric; principal axis: clino- 
diagonal: orthodiagonal = 1 : 1*7504 : 1*1288, a = 65° 5'. Mea¬ 
sured angles : 0 P: oo P = 104° 8'; oo P : oo P oo = 125° 25'; 
P: qo P = 150° 41'*5. Calculated : oo P = 70° 50' in the elino- 
diagonal principal section; OP: — P oo = 157° 20; —P : — P = 
118° lS'*9 ; 2 P:2P = 71° 35'*6. oo P . oo P oo.—P oo . 0 P . 
§P.P oo.2 P oo . 4 P oo.—P . 2 P.—4 P 2 were observed.—This 
mineral exhibits no cleavage ; fracture conchoidal and uneven ; hard¬ 
ness = 6*5; spec. grav. = 4*115. Colour black and opaque, streak 
brown; lustre vitreous, on 0 P imperfectly metallic. Insoluble 
in acids; before the blow-pipe it forms a cauliflower-like intu¬ 
mescence, and fuses to a black magnetic bead. With fluxes it 
exhibits the reactions of iron.—In consequence of the agreement in 
hardness, spec, grav., and crystalline form, Kockscharow considers 
it to be closely allied to gadoliuite. As yet no analysis has been 
made of it. 

Anhydrous Silicates with Bases RO and H.,®.,. Epldote.— 
Marignac(2) has measured and figured a remarkably brilliant crystal 
of epidote, with numerous faces, from Vesuvius, as well as some 
others from the .Lenzthal and the Dauphinee. Marignac placed 
the crystal in such a manner as to take for its base the plane which 
Naumann denotes by oo P oo ; we here express the angles by 
representing the planes according to the position adopted by N an - 
mann ; — P = 69° 56'; P = 70 0 14'; oo P = 62° 48' (the three 
in the clinodiagonal principal section); oo P oo : — P oo = 115° 27'; 
from which a — 89° 35'. Probably the angles of — P and P are 
mistaken for each other, for a would fall below the long terminal 


(1) Pogg. Ann. LXXIII, 182. 

(2) Arch. Ph. Nat. IV, 148. 
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edge of the octahedron. In other respects the measurements closely ^ r n o h J- 
agree with those of Haidinger and Kupffer. 8l >‘?“‘ e « 

Richter(l) has investigated zoisite (the so-called spodumene) from H b J“ a e u 8 d 
Passeyer, Rammelsberg(2) crystallized dark-brown epidote from r„o 3 . 
the Rotlilaue, near Guttannen, and IIermann(3) nine varieties of Kpidote. 
epidote, besides a specimen of bucklandite from Aehmatowsk, which 
had hitherto been regarded as black sphene. According to Auerbach 
the latter has the crystalline form of ordinary epidote ; as G. Rose 
had previously established for the bucklandite from Werchoturje, 
from the Lake of Laach ; with the difference only, that the crystals 
are elongated in the direction of the edges of — P, instead of the 
orthodiagonal. The crystals arc combinations of P . — P . go P . — 

P go and (P go ).—The epidotes, as is the case with the tourmalines, 
contain, according to Hermann, nearly 2 per cent of carbonic aeid, 
which according to his view, replaces a portion of the silicic acid 
(Si0 2 ) without change of form. 

The analyses are comprised in the accompanying table. 

Analyses No. 1 and 2 lead to the generally adopted formula 
3 RO, SiO s + 2 (It 2 0 3 , Si0 3 ). As this formula, however, is not 
in accordance with Hermann’s analyses, except with No. 3 and 4, 
he arranges bucklandite, ortliite, allanitc, and cerinc (comp. II, 

401) together, and assumes for the epidote three heteromeric types 
(comp. II, 380): 


Ratio of oxygen of 
RO : It. O a : Si0 2 + CO... 

A. Zoisites 1:2:3 

B. Buckiandites I : 1*5 : 2*5 

C. Orthitcs 1:1:2 


Formula. 


3 (2 RO, [SiO.,, C0 2 ]) + 2 (2 R, 0 3 , 3 SiO a ) 


2 ,, ,, ,, +1 „ ,, 

3 ,, ,, i r +1 ,, tr 


To A belong, in addition to the epidotes. No. 3, 4, 5, and 6, those 
from Falltigl (Geffkcn), and from the Fichtelgebirg (Rucholz), 
Thulit (Gmelin), with amite from Glencoe (Brewster), &c. No. 10, 
11 and 12 belong to B. The pistazites under 7, 8 and 9, he 
considers as heteromeric compounds of zoisite and bucklandite. 
No. 7 = 2 A + B, No. 8 and 9 = 2 A + 3 B. The orthitcs are 
divided into farther heteromeric members^ according to the amount 
of water they contain.—Hermann states that almost all epi¬ 
dotes contain at the same time FeO and Fe» 0 3 . Direct experi- 


(1) Haidinger’s llferichte (comp. II, 379) 111, 114. 

(2) Rammelsberg’s Ilandw. 3. Snppl. 43. 

(3) J. Pr. Chem. XLI1I, 35. 81. 

1) « 
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merits, however, made by Jtammelsberg(l), in reference to this 
question, have proved that epidote from Arendal, at least, contains 
no FeO, and agrees with the usual formula. He believes that, in 
Hermann’s experiments, a portion of the Fe a 0 3 was reduced by 
too powerful ignition. 

Hcrmann(2) has analysed bucklandite (I.) from Werchoturjc, 
and also ural-orthitc (II.) from Miask (spec. grav. 3‘55), which had 
at an earlier period been investigated by him (3), as well as by 
Choubine(4), under the name of tschewkinite. 

SiOj. Al s 0 3 . Fe, 0 3 , FcO. CeO. LaO. YO. CaO. MgO. HO. Total. 

I. 32-46 18 09 13-84 6-77 976 1-50 1318 1 02 3-40 1000 

II. 34-47 14-36 7 66 8-23 14*79 7-66 — 10-20 1-07 1-56 100-0 

For ural-orthite Hermann calculates the ratio of oxygen of 
HO : RO : R 2 O s : Si0 3 = 1:6:6:12, leading to the formula 
2 (3 RO, Si0 3 + R 2 0 3 , Si0 8 ) + HO, which agrees with Berlin’s 
analysis of orthite from the Zoological Gardens at Stockholm (5). 
The same result has been obtained by Rammelsberg in the ana¬ 
lysis of orthite from Hittcroen(6), with the exception of the double 
amount of water contained in the latter. 

As the bucklandite from Werchoturjc, which according to G. Rose 
has the crystalline form of epidote, exhibits the composition of the 
orthites, Hermann and Auerbach have compared the crystalline 
form of orthite, allanite, and ccrine, with that of epidote, and arrived 
at the interesting result, confirmed at a subsequent period by Kok- 
scliarow(7), that all these minerals are of the same form. Hermann, 
therefore, arranges orthite, allanite, and cerine, as members, hetero- 
meric with epidote (comp. II, 403), and adduces, moreover, the fact, 
.that Nordenskjold has recently found the pistazite from Sillbdhle 
(Finland) to occur in most cases with a nucleus of orthite.— 
Ural-orthite has only recently been met with in the crystalline state. 
Crystalline form = P oo . 00 Poo . — Poo.P.(P3). General form 
tabular, in consequence of the preponderance of P 00 . The crystal 
measured by Kokscharow possessed the general form of epidote. 

Bodentte ana Muromontite. —Kerndt(8) has analysed a mineral 
(I.) which he had discovered in the oligoclase, between Boden and 


1) N. Jen. Lit-Ztg. 1848, Nr. 230 u. 305. 

(2) J. Pr. Chem. XLIII, 35. 81; Jabrb. Miner. 1848, 816 (in abstr). 

(3) J. Pr. Chem. XXIII, 273. 

(4) Berzelius’ Jahresber. XXVI, 373. 

(5) Berzelius’ Jahresber. XXVI, 369. 

(6) N. Jen. Lit.-Ztg. 1848, 1218. 

(7) J. Pr. Chem. XLIV, 204. 

(8) J. Pr. Chem. XLIII, 182. 
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Maucrsberg, near Marienberg, in Saxony, and for which Breit- 
haupt(l) had proposed the name bodenite. Hitherto it has been 
found only in indistinct rhombic (?) prisms of 110 ° to 112 ° with no 
indications of cleavage. Hardness = 6-5, spec. grav. = 3'523. Colour 
reddish, or blackish-brownj streak dirty white; lustre vitreous, 
opaque. Like gadolinitc, it becomes incandescent on ignition ; in¬ 
fusible, except on the sharp edges; decomposable by strong acids. 
—With the bodenite are found black, amorphous grains of spec, 
grav. 4*263, which do not exhibit the phenomenon of incandescence 
on ignition. Kerndt has also analysed the latter (II) : he considers 
them, with Kersten( 2 ), as a species distinct from bodenite, to which 
he assigns the name of muromontite; he adds, however, that it possibly 
may be a mixture. 



SiO v 

AL,0,. 

FeO. 

YO. 

BeO. 

CeO. 

LaO. 

MnO. 

CaO. 

MgO. 

KO. 

NaO. 

HO. 

I. 

26*i2 

10*33 

12*04 

17*43 


10 46 

7*56 

1*61 

6*32 

2*33 

1-21 

0*84 

3*01 

II. 

31*08 

2*23 

11*23 

37*14 

5*51 

5*54 

3*53 

0*90 

0*70 

0*42 

0*17 

0*65 

0*84 


Total. 

99*26 

99*94 


Kerndt calculates for bodenite the formula 9 110, 2 Si 0 3 -f- 
Al a 0 3 , Si O 3 , in which the water, estimated at 1 equiv., is assumed 
to be basic. The formula 5 (3 110, Si 0 3 ) +2 Al 2 0 3 , Si 0 3 + 3 HO, 
reminds us of that of orthite, and appears more probable, provided 
the water be essential. 

idocrase. —Hermann (3) has analysed the hitherto 'uninvestigated 
idoerases from the Ural, with special reference to the state of oxida¬ 
tion in which the iron exists.—I. Wiluite, from the Biver Wilui, in 
crystals 2 inches in length, :OP.coP.P.coPcc; tabular from 
the preponderance of 0 P; colour brownish-green; in thin splinters 
transparent, spec. grav. = 3*375, readily and quietly fusible; after 
fusion decomposable by hydrochloric acid.—II. Idocrase, from the 
Nasimskaja. Of the same form as the foregoing; colour pistachio- 
green ; translucent; spec. grav. = 3*40; experiences, on ignition, a 
loss of 0*70 per cent of C0 2 .—III. Idocrase, from Palakowsk, in the 
district of Slatoust. In veins running through seipentinc; compact, 
fibrous; more rarely in crystals, distinguished by the prevalence of 
3 P 3, and the absence of 0 P. Colour bright asparagus-green; trans¬ 
parent; spec. grav. = 3*42.—IV. So-called chrysoprase, from Kyschtim, 
occurring as rolled pebbles in the gold-washings. Compact, apple- 
green, translucent, spec. grav. = 3*3 to 3*37. A similar idocrase (the 
so-called prehnite, from Katharinenburg) is found near Mramorsk. 


Bodenite 
and mnro- 
montlte. 


(1) Pogg. Ann. I,XII, 273. 
(3) J. Pr. Chcni. XLIV, 194. 


(2) Pogg. Ann. LX1II, 135- 
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SiOg. 

Alg O s . 

FejOg. 

FeO. 

MnO. 

CaO. 

MgO. 

KOand 

NaO. 

CO s . 

Total. 

I. 

38-23 

14-32 

5-34 

1-03 

0-50 

34-20 

6-37 

— 

— 

99-99 

II. 

37 62 

13-25 

7-12 

0-60 

0-50 

36-43 

3-79 

— 

0-70 

100-01 

III. 

38-18 

14-34 

5-26 

0-61 

2-10 

32-68 

6-20 

— 

— 

99-37 

IV. 

39-20 

16-56 

1-20 

0-30 

— 

34-73 

4-00 

2-00 

1-50 

99-49 


In the place of the hitherto adopted formula of garnet, Hermann 
proposes, as resulting from these analyses, the expression 3 (3 RO, 
Si0 2 ) + 2 (Al a 0 8 , 2 Si0 2 ) for idocrase, which assumes the ratio of 
oxygen of RO : R 2 0 3 : Si0 2 = 9:6: 14. If silicic acid be expressed 
by Si0 3 this ratio approximates to 9 : 6 : 15, and gives the formula 
3 (3 RO, Si0 3 ) 4- 2 A1 2 O s , SiO s ), according to which, idocrase would 
contain | less silicate of alumina than garnet; hence the difference in 
the form of the two minerals becomes intelligible. That Her¬ 
mann's assumption is not unfounded is shown by the following 
synopsis (1) of the ratio of oxygen derived from several analyses of 
idocrase previously published. 



Hermann, 
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III. 
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VIII. 
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XI. 

! xn. 

RO 

S 

9 

u 

9 

y 

1 » 


9 

9 

i) 

9 

9 

KsOg 

5-90 


0-141 

607 

; 6-39 

1 096 

600 

5-24 

714 

752 

5*97 

6-41 

Si 03 

1 14-42 

14-77 

15-03 

| 15-58; 14-90 

i 14-21 

14-32 

1 14-53 

15*06 

16-39 

14-41 

15-77 


Pyrope.— Moberg(2) has investigated Bohemian pyrope with 
special reference to the state of oxidation in which the iron and 
chromium exist. As the finest powder suffers no diminution of 
weight by ignition in hydrogen, but, on the contrary, increases 0‘37 
per cent when heated in atmospheric air, as moreover, the colour of 
the mineral does not point to Cr 2 0 3 , he assumes the iron and 
chromium in the pyrope to exist in the form of protoxides, and 
accordingly calculates the results of his analysis as follows : 

SiO ;t . Al 2 Og. FeO. CrO. MnO. CaO. MgO. Total. 

4135 22-35 994 417 2-58 5-29 1500 100-68 

The ratio of oxygen contained in RO : lt 2 0 3 : SiO s accordingly 
is = 11'15 : 10’44 : 21 "48 = 1:1:2, as is the case with garnet, 
with which pyrope had been previously associated by Trolle-Wacht- 
meistcr. 

(1) V. to XII. according to Rammelsb. Handw. 2. Thl. 256. 

(2) J. Pr. Chera. XLI1I, 114. 
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Thjorflauite.- —Genth(l) has described a new mineral which is Thjor 
found together with chrysolite imbedded in thjorsa-lava (comp, the 
article on lavas). Monodlinometric ? Distinctly cleavable in one 
direction. Fracture uneven, partly conchoidal; brittle. Lustre 
vitreous; upon the planes of cleavage, nacreous. Transparent j 
colour white, inclining to grey; streak white; hardness = 6;-spec, 
grav. = 2 688 . In thin splinters fusible before the blow-pipe. Not 
decomposable by hydrochloric acid. 

SiO a . ALjOg. Fe 2 0 3 . MgO. CaO. NaO. KO. Total. 

I. 4915 — 1-62 trace 17 28 — — — 

II. 48 36 30-59 1-37 0*97 17 16 1 13 0-62 100 20 

Genth proposes the formula 2 (8 RO, 2 SiO a ) + 5 Al 2 0 3 , Si0 3 ), 
and calls attention to the intimate relation of this mineral to 
scapolite, barsowite and bytownite, in which the silicates of RO and 
R 2 0 3 = 1:2 and I : 3, while in the case of thjorsauite the relation 
— 1 : 2£. 

Gehienite.—Rammclsberg(2) has investigated crystallised gehle- 
nite from the Monzoni Hill, with special reference to the degree of 
oxidation of the iron, which he determined according to the method 
of Fuchs. 

Si0 3 . AL 2 0 3 . Fe.,O r FeO. MnO. CaO. MgO. Loss and HO. Total. 

29-78 22-02 3-22 1-73 019 37-90 3-88 1-28 100 0 

Instead of the earlier and generally adopted ratio of oxygen of 
RO : R 2 0 3 : Si0 3 =2:2:3, the analysis yielded 3:3: 4, accord¬ 
ing to which Rammelsberg considers the true formula of gehienite 
to be 3 (3 RO, SiO s ) + 3 R 2 0 3 , Si0 3 . 

Jacksonite.—The name jacksonite has been given by Whitney(3) 
to a new mineral from Kewenaw-Point and Isle-Royal on Lake 
Superior, North America, which is very similar to prehnitc. Radiated 
fibrous, or radiated lamellar masses. Translucent, greenish-white. 
Hardness = 6 ; spec. grav. = 2-881: Fusible before the blow-pipe 
with powerful intumescence. Completely decomposable by hydro¬ 
chloric acid, with separation of silicic acid in the form of powder. 

The formula is that of prehnitc (Walmstcdt.) exclusive of the water; 

2 CaO, Si0 3 + AJ 2 0 3 , Si0 3 . 

SiO s . ALjOj. CaO. NaO. Total. 

Calculation . . 46-18 .25-69 28-13 — 100 00 

Experiment. . 46-12 25*91 27-03 0-85 99-91 

(1) Ann. Ch. Pharm. LXVI, 18. 

(2) Rammelsb. Ilandw. 3. Suppl. 47. 

(3) Journ. Boston Soc. Nat. llist. V, 486; Sill. Am. J. [2] VI, 269 (in abstr.) 
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Felspars. Baulite. —The distinct character of baulite, considered 
as anew species by Forchhammer(l), but regarded by Ramraels- 
berg( 2 ) as a fused mixture of felspar and quartz, has been decided 
beyond all doubt by Genth J s(3) investigation of an eruptive 
product of the Krabla, which Bunsen had collected. Genth, as 
well as Forchhammer, found the ratio of oxygen contained in 
110 : R 2 0 3 : Si0 3 constantly = 1 : 3 : 24; the latter, moreover, 
observed the mineral in the crystalline stale. The compact mineral 
occurs in vitreous colourless translucent, or even transparent, 
granular crystalline aggregates, of an uneven, somewhat conchoidal 
fracture, but exhibiting no decided cleavage. The small crystals 
which do not admit of measurement belong to the monoclinometric 
system, and exhibit combinations of oo P . _+_ P oo or OP. mP. 
Hardness = 5-5 to 6 ; spec. grav. = 2-656. In thin splinters, fusible 
before the blow-pipe into a colourless glass: not attacked by hydro¬ 
chloric acid. Analysis gave: 

Si0 3 . AljOj. CaO. NaO. KaO. MgO and MnO. Total. 

80-23 11-71 1-46 2-26 4-92 traces 10058 

numbers leading to the formula given by Berzelius, RO, 2 Si0 3 *+ 
Al 2 O s , 6 Si0 3 . 

Ortiaoeiase.—Delesse has investigated: I. Pale-yellow felspar 
from the syenite of the Ballon de Servance(4). Compact, also in 
twin crystals similar to those of Karlsbad. Hardness somewhat 
below G; spec. grav. = 2-551. Before the blow-pipe fusible with 
difficulty to a vesicular glass.—II. White felspar(5). Porphyry 
imbedded in the so-called arkose of the Vosges. Spec. grav. ? 


SiOg. 

ALO.v 

FeA- 

CaO. 

MgO. 

KaO. 

NaO. 

HO. 

Total. 

I. 64-26 

19-27 

0-50 

0-70 

0-77 

10-58 

2-88 

0-40 

99-36 

II. 61-57 

18-98 

trace 

0-58 

0-30 

12-69 

1-59 

— 

98-71 


No. I. gives the ratio of oxygen contained in RO : R 2 0 3 : Si0 3 = 
1 : 3 01 : 1102; No. II. = 1 : 311 : 11-25. 

periciine.— At the suggestion of Haidinger, Hubert(6) has 
investigated the well-known, beautifully crystallized periciine, from 


(1) Berzelius' Jahresber. XXIII, 261. 

(2) Rammelsb. Handw. 2. Suppl. 23. 

(3) Ann. Ch. Pharm. LXVI, 270. 

(4) Compt. Rend. XXV, 103 (it is here stated that NaO=6-44 ; KO = 6-40); Ann. 
dcs Min. [4] XIII, 671 (NaO and KO as given above); J. Pharm. [3] XII, 455 (in 
abstr.) ; Arch. Ph. Nat. V, 332; Jahrb. Miner. 1848, 769- 

(5) Arch. PI*. Nat. VII, 177. 

(6) Wien. Acad. Ber. 2. lift. 193. 
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the Pfitschthal: I. A transparent crystal; II. a specimen which had 
acquired the appearance of porcelain owing to the commencement of 
disintegration. 



SiOg. 

AlgOg. 

CaO. 

NaO. 

Total. 

I. 

6900 

19-50 

1-10 

905 

98-65 

II. 

70-66 

18-33 

0-53 

10-00 

99-52 


Ratio of the oxygen contained in I. RO : Ra 0 3 : Si0 3 = 1 ; 3*46 : 13*64 
tt »» if »i II. tt tf = I 1 3*16 : 13*55 


Haidinger states, that pericline has been frequently found covered 
with small, regularly arranged crystals of adularia; the reverse being 
the case in the felspar from the Cavalicrberg, near Hirschbcrg, in 
Silesia. In the interior of the latter, moreover, are to be found small 
crystals of albite. According to Haidinger, they are formed at the 
expense of the mother-crystal. 

oiiffoeiase.—Kerndt(l) has investigated the leek-green oligo- 
clase, from Boden, near Marienbcrg (I), in which the bodenite 
and muromontite are imbedded (comp. II, 404). Lustre re¬ 
markably resinous ; upon the plane of cleavage, nacreous and vitreous. 
In thin splinters translucent. Hardness somewhat above 6 j spec, 
grav. (in small fragments) = 2 * 66 , in powder = 2 * 68 . 

Kerndt(2) has, moreover, investigated the compact, but rarely 
crystalline, leek-green felspar from Bodenmais (II), occurring toge¬ 
ther with magnetic pyrites, quartz, &c. The crystals are distin¬ 
guished by the predominance of P oo (the form of pericline ?) 
Cleavage very distinct in two directions (angles unknown). Semi¬ 
transparent in thin splinters. Hardness = 6 . Spec. grav. of small 
fragments = 2*546, of the powder = 2*549 at 15°. Before the 
blow-pipe fusible to a vesicular glass, but less easily than the 
preceding mineral. According to the mean of two determinations, 
of which one was effected by means of hydrofluoric acid, the other 
with carbonate of soda, its composition is : 

Si0 8 . AlgOg. FegOg. Mn 3 O s . FeO. MnO. CaO. MgO. KO. NaO. Total. 

I. 61*96 22-66 0-35 <W0 — — g-02 010 3-08 9-43 100 0 

II. 63-66 17-27 — — 0-45 015 0-39 2-28 10-66 514 100 0 

No. I. gives the ratio of oxygen contained in BO : R 3 0 3 : SiO s = 
1:3:9, as required by the formula of oligoclase; in No. II. it is 
= 1 : 1*91 : 7*83, and therefore differs from that of all the known 
felspars. Kerndt considers it = 3 : 6 : 24, and calculates the 
formula 3 RO, 2 Si0 3 +2 (A1 2 0 3 , 3 SiO s ). 


(1) J. Pr. Chcm. XLill, 215. (2) J. Pr. Chem. XL1II, 207. 


Pericline 
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Andesine.- —Together with orthoclase from Servance, as well as in 
the Byenite of several other ballons of the Vosges, Delesse has 
met with a felspar which, on investigation, was found to'agree with 
Abich’s andesine. Cleavable in three directions, the planes of 
most perfect cleavage forJhing an angle of 86° 11', and like albite, 
exhibiting delicate twin striae. In the fresh state, translucent, 
and greyish-, or greenish-white; becoming, by disintegration, opaque, 
milk-white, or coral-red, and finally yielding a dirty-white kaolin. 
More readily fusible than orthoclase; of the same degree of hardness. 
The following specimens were analysed: I. a milk-white variety 
from Servance, spec. grav. = 2 - 683(l) ; II. a coral-red kind from 
Coravillcrs, spec. grav. = 2 651(2); III. a greenish specimen from 
Chagey (Haute-Sa6ne), spec. grav. = 2'736(3). 



Si0 3 . 

Al^O;,. 

Fe 2 0 3 . 

MnO. 

CaO. 

MgO. 

NaO. 

KO. 

HO. 

Total. 

I. 

58-92 

25-05 

trace 

trace 

4-64 

0-41 

7-20 

206 

1-27 

99-55 

II. 

58-91 

24-59 

0-99 

trace 

4-01 

0-39 

7-59 

2-54 

0-98 

10000 

III. 

59-95 

24-13 

1-05 

trace 

5-65 

0-74 

5-39 

0-81 

2-28 

10000 


In his calculation, Delesse assumes the water to be basic; irre¬ 
spectively of this assumption, however, his analyses closely agree with 
the formula of andesine 3 RO, 2 Si0 3 4- 3 (R 2 0 3 , 2 SiO s ). 

Labradorite. —Delesse(4) has investigated the following varieties 
of labradorite: I. a green crystallized specimen from the melaphyrc 
of Belfahy (Haute-Saone). Spec. grav.=2'719. Difficultly fusible, 
and slowly decomposed by sulphuric and hydrochloric acids.—II. a 
greenish-white kind from the porphyry of the old quarries of Laconia. 
Spec. grav. = 2'883.—III. a variety from Tyfholen-Udden, in 
Norway. Spec. grav. ?—Moreover : IV. greenish specimens(5) from 
Ternauy a, and from Haut Rovillers b, (basis of the porphyry 
of that place). Crystals with two directions of cleavage and 
delicate twin striae; lustre resinous; spec. grav. = 2’771. Fusible 
before the blow-pipe to a white vesicular glass; more readily attacked 
by hydrochloric acid than the ordinary labradorite.—V. a greenish- 
white, nacreous specimen, from the spherical diorite of Corsica( 6 ). 
Thin laminaj with twin striae. Spec. grav.=2 - 737. Readily and 
perfectly decomposed by hydrochloric acid with separation of silicic 
acid in the form of powder. 

(1) and (2) Loc. Cit. II, 408 (comp, at orthoclase from Servance). 

(3) Compt. Rend. XXV, 636 ; Jahrb. Miner. 1848, 41. 

(4) Mem. do la Soc. d’Emulation du Doubs, 1847 ; Arch. Ph. Nat. V, 258 ; J. Pharm. 
[3] XII, 298. J. Pr. Chem. XLI1I, 417. 

(5) Ann. d. Chim. [4] XII, 287 ; Compt. Rend. XXV, 636 (in abstr.); J. Pr. Chem. 
XLV, 219; Jahrb. Miner. 1848, 34. 

(6) Compt. Rend. XXVII, 411; Ann. Ch. Phys. [3] XXIV, 435. 
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I. 

SiO a . 

52-89 

AW 

27-39 

FeA- 

1-24 

Fe(X 

II. 

53-20 

27-31 

1-03 

— 

III. 

55-70 

25-23 

1-71 

— 

IV. a. 

48-83 

32-00 

1-50 

— 

b. 

49-32 

30-07 

0-70 

— 

V. 

48-62 

34-66 

— 

0-66 


MnO. 

CaO. 

MgO. 

KO. 

NaO. 

0-30 

5-89 

trace 

4-58 

5-29 

trace 

802 

1-01 

3-40 

3-52 

— 

4-94 

0-72 

3-53 

704 

— 

4-61 

— 

— 

— 

0-60 

4-25 

1-96 

4-45 

4-85 

— 

1202 

0-33 

1-06 

2-55 


HO. | Total. 
2-28 99-86 

2-5l| 10000 
0-77j 99-64 

315 99-35 

0-49 100-39 


Labra¬ 
dor! te. 


Dclesse, in accordance with Scheerer’s views, considers the water 
in all these varieties as primary and basic. However, as No. IV. and 
V. do not exactly yield the ratio of oxygen contained in EO : E 2 0 3 : 
Si0 3 = 1:3:6, as required by the formula of labradorite, Delesse 
assumes the ratio =1:3:5, and regards the mineral as a new 
species, vosgite = 3 ([EO], Si0 3 ) + 3 E 2 O s , Si0 3 . Eammels- 
bcrg(l), on the contrary, justly asserts it to be partially decomposed 
labradorite. If the calculation be based upon the alumina which 
remains after decomposition, and the water be left out of considera¬ 
tion, we arrive, for No. 4, at the ratio of oxygen= 0-86 :3 : 5*4,,from 
which it appears that the view of Eammelsberg is not unfounded. 

Mica. —Marignac(2) has described blackish-green monoclino- 
metric mica from the Binnenthal (Valais). It exhibited a combina¬ 
tion of oo P . ( oo P m) . ( co P oo). m P and 0 P, the latter plane, of 
a silvery lustre, being perpendicular to the acute edges of 
oo P. By repeated measurement with the reflective-goniometer, 
Marignac found x P : oo P = 120° 40' in the clinodiagonal prin¬ 
cipal section j 0 P : oo P=94°50-, from which a is calculated = 
84° 27'j oo P : (go P oo) = 119° 40'. From approximative measure¬ 
ment, t oo P : (oo P m) = 150°, from which we derive for (oo P m) 
60° 40' in the clinodiagonal principal section; OP: (co Pm) = 92° 
and OP : mP=81°30'. In a large crystal of mica from Monroe 
(New York), Kengott(3) found, by means of the common gonio¬ 
meter, oo P only = 112° and OP : go P=109° 15'. 

Marignac(4) has mlso measured yellow r crystals of hexagonal 
mica from Vesuvius. They exhibited combinations of 0 P and oo P, 
with three pyramids of an inclination 95° 37', 98° 23' and 102° 28' 
towards OP. The alternate polar edges of the pyramids were 
replaced by the planes of a rkombohedron, for which E: E was found 
=62° 46' (over the polar edge) and 11 : 0 P=99° 40'. 

Hydrated Silicates with Bases K. 0 3 .-Amorphous Silicates 

of Alumina. —The following hydrated silicates with bases B 2 0 3 have 
been investigated: I. a white, striated lithomarge, from Schlacken- 


(1) J. Pr. Chcm. XLIII, 417 and XLV, 219. 

(2) Arch. Ph. Nat. VI, 301. 


(3) Fogg. Ann. LXXIII, 601. 

(4) Arch. Ph. Nat. VI, 300. 
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walde, by Rammelsberg(l). Highly luminous before the blow¬ 
pipe, infusible, and not decomposed by hydrochloric acid.—II. White 
halloysite from the Altenberg, near Aix-la-Chapclle, by Monheim(2). 
Occurs as a coating on zinc-glass and zinc-spar. . Spec. grav. = 2*2 1 . 
—III. Halloysite, from Montmorillon, by Damour and Salvetat(3), 
in nests imbedded in clay. Saponaceous to the touch, crumbles in 
water, without, however, becoming plastic. Infusible. It yields to 
a hot solution of soda 3*2 per cent of SiO s , and to hydrochloric acid, 
without effervescence, CaO, MgO, KO, MnO, Fe 2 0 3 , together with 
some A1 3 0 8 . By alternate treatment with both of these reagents it is 
completely decomposed. At 100° it pertinaciously retains 15*12 
per cent of water.—IV. Highly translucent coating t>n gray-wacke, 
from the Silbcmaaler Zug, near Clausthal, by Kaiser(4). Hitherto 
considered as lithomarge. Spec. grav. = 2*552. Infusible. 



SiO s . 

Al> 0, t . 

Fe., 0 3 . 

CaO. 

MgO. 

ZnO. 

KO. 

NaO. 

HO. 

Total. 

1 . 

43-46 

41-48 


1-20 

— 

- r - 

— 

0-37 

13-49 

100-00 

11 . 

40-31 

33-23 

— 

— 

— 

1*23 

— 

— 

23-69 

98-46 

III. a. 

50-04 

2016 

0-68 

1-46 

0-23 

— 

1-27 

trace 

2600 

99-84 

III. b. 

49-40 

19-70 

0-80 

1-50 

0-27 

— 

1-50 

trace 

2567 

98-84 

IV. 

57-70 

2710 

— 

0-80 

1-41 

— 

— 

' — 

14-00 

101-01 


No. I. agrees with the formula of pholerite : Al 2 0 8 , Si0 8 +2 HO; 
No. II. with the formula 3 Al 2 0 8 , 4 SiO s + 12 HO; No. III. after 
deduction of 3*2 per cent of amorphous silicic acid, and of 10*55 per 
cent of water which is expelled at 100°, gives the formula 
RO, 3 Si0 3 +4 (R 2 0 3 , 2 Si0 3 ) -f-16 HO. If, as assumed, RO, 3 Si0 3 
is merely an admixture, the formula R 2 0 3 , 2 SiO s + 4 HO is 
obtained. No. IV. yields the formula 2 Al 2 O s , 5 SiO s + 6 HO. 

Respecting the composition of various kinds of clay found in 
England, comp. II, 309. 

Amorphous silicate of Sesquloxlde of Iron. —Starting from the 
assumption that chloropal, nontronite, and ather allied silicates of 
sesquioxide of iron, are mixtures of silicates of a constant composition 
with amorphous silicic acid, Kobell(5) has investigated, I. a new 
chloropal, from Haar, nearPassau; II. a specimen from Hungary,- 
III. nontronite from Andreasberg. The first is met with in 
pistachio-green lumps intermixed with opal, which occur together 


(]) Rammelsb. Handworterb. 3. Soppl. 117. 

(2) Verhandl. Rheinl. Naturh. Vefein, 1848, 41; Jahrb. Miner. 1848, 569. 

(3) Ann. Ch. Phys. [3] XXI, 376; J. Pr. Chem. XLII, 454; Jail rb. Miner. 188, 
585. 

(4) Jahrb. Miner. 1848, 785. 

(5) J. Pr. Clicm. XLIV, 95 ; Munch. Gel. Anz. XXVI, 543. 
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on the upper side of a stratum of graphite. In concentrated solution 
of potassa it assumes a dark ochre-brown colour which, according to 
Kobeli, is characteristic of all the chloropals. They are slowly de¬ 
composed by hydrochloric acid with separation of gelatinous Si0 3 in 
the form of powder, and invariably contain the Fe as Fe 3 0 3 . In 
order to separate the amorphous SiO s , the powdered minerals were 
boiled with potassa, until pulverized opal (from Haar) employed in a 
counter experiment was dissolved. I. a, and II. a, give the compo¬ 
sition of the original mineral; I. b, II. b, and III. b, the compo¬ 
sition after treatment with solution of potassa : 



S1O3. 

F a O a . 

A1 3 0 3 . 

CaO. 

MgO. . 

HO. 

Insoluble. 

Total. 

I.a. 

80-66 

9-74 

1-03 

— 

— 

5.33 

2-66 

99-42 

II. a. 

7000 

14-25 

0-75 

— 

— 

15*00 

— 

100-00 

I. b. 

5210 

40-60 

3-00 

1-60 

1-08 

— 

— 

98-38 

II. b. 

5233 

43-34 

2-32 

0*93 

0-73 

— 

— 

99-65 

III. b. 

4900 

46-00 

— 

— 

— 

— 

— 

_ 


The oxygen of R 2 0 3 and Si0 3 is found to be in I. b=l : 2 - 03, 
in II. b=l : 1*96, and in III. b=l : 1*188; hence Kobell assumes 
the silicate which is contained in chloropal to be, in the anhydrous 
condition Fe a O s , 2 Si0 3 , to which he adds 3 equivs. of the water, 
the trifling excess being assigned to the opal which is mixed with 
it. Since chloropal and nontronite exhibit a similar chemical deport¬ 
ment they can no longer be considered as distinct species; Kobell 
also regards pinguite as an allied mineral. 

Hydrated Silicates with Bases BO. Xtnc-Gtta&s. — Mon- 
heim(l) has investigated very pure zinc-glass (zinonisc), from 
the Altenberg, near Aix-la-Chapclle, (spec. grav. from 3*43 to 3:49); 
I. perfectly transparent; II. somewhat milky; III. a specimen 
from ltezbanya. The investigation was undertaken chiefly with the 
view of correcting the discrepant statements respecting the amount of 
water. 



Si0 3 . 

ZnO. 

FeA- 

HO. 

COj. 

Total. 

I. 

25-40 

67-05 

— 

7-47 

0-31 

100-23 

II. 

24.31 

65-74 

0-43 

• 7-51 

0-31 

98-30 

HI. 

25-34 

67-02 

0-68 

7-58 

0-35 

100-97 

Calculation 

25-08 

67-44 

— 

7-48 

— 

10000 


The correct formula is accordingly 2 (3 ZnO, Si0 8 )+3 HO, as 
adduced by Berzelius, which requires the theoretical numbers given 
in the above statement. Monheim is of opinion, that the ZnO 
originally existed in solution in the form of carbonate, and that the 


Amor¬ 
phous sili¬ 
cate of 
sesqui- 
oxide of 
iron. 


H) Verhandlungen dcs naturhistorischen Vereins der Prcuss. Rheinl. 1848, 157. 
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zinc-glass was formed by the reciprocal action of the former upon the 
alkaline or earthy silicates. According to his experiments zinc-glass 
is soluble to a considerable extent and without decomposition in 
water impregnated with carbonic acid. 

Apopbyiiite. —Eammclsberg(l) has analysed apophyllitc from 
the gabbro of the Radau Valley, near the Hartz. Spec. grav. = 
1*961. 

SiOy CaO. KO Fluosilicate. HO. Total. 

52-44 24-61 4-75 1-43* 16-73 9996 

* Containing 0-46 FI. 

Hydrated Silicates with Bases RO and R,0 3 . Chlorastrollte. 

—Whitney(2) has given the name chlorastrolite to a new species 
of zeolite from Kewenaw Point and Isle Royal, Lake Superior. It 
occurs in bluish-green, iridescent masses of radiated fibrous structure, 
having a pearly lustre upon the planes of fracture. Hardness = 5-5 
to 6 . Spec. grav. = 3*18. Before the blow-pipe it intumesces, and 
readily fuses to a greyish vesicular glass. It is decomposed with 
facility by hydrochloric acid, and, according to Whitney, may be 
considered as zoisite + 3 HO=3 RO, SiO,, 4 - 2 R 2 Og, Si0 3 +3 HO. 



Si0 3 . 

fAl 2 0 3 . 

f Fe„ O r 

fCaO. 

■J-NaO. 

KO. 

HO. 

Total. 

Found . . 

36-99 

25-49 

6-4*8 ' 

19-90 

3-70 

0-40‘ 

7-22 

10018 

Calculated 

38-25 

24-32 

6-31 

19-97 

3-70 

— 

7-45 

100-00 


scoiczlte. —Gibbs (3) has analysed a specimen of scolezite from 
Iceland, crystallized in transparent needles. The composition agrees 
with the formula adduced by Rose, CaO, Si0 3 + Al 2 0 3 , Si0 3 + 
3 HO. 

Si0 3 . Al s 0 3 . CaO. HO. Total. 

Found . . . 46-72 25 90 13-71 1367 100 0 

Calculated . . 45-99 26-09 14-21 _ 13-71 100-0 

diabasite. —Engelhardt(4) and Gcnth(5) have investigated the 
chabasite which is found in quantity on the arable land originally 
formed from the vesicular basalt in the vicinity of Annerod, near 
Gicssen( 6 ). It is milk-white, and only translucent. 


(1) Raramelsb. Handw. 3. Suppl. 18. 

(2) Jour. Host. Soc. Nat. Hist. V, 486; Sill..Am. J. [2] VI, 270 (in abstr.) 

(3) Pogg. Ann. LXXJ, 559 ; J. Pr. Chcm. XLII, 458. 

(4) Ann. Ch. Phann. LXV, 370; J. Pr. Chem. XLV, 458. 

(5) Ann. Ch. Pharm. LXV1, 274; J. Pr. Chem. XLV, 458. 

(6) The crystals have the form of phacolite: twin crystals of R. — JR . J P2. 
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Engelhardt 

a. 

SiO s . 

48-31 

Alg Oj. 

19-47 

F^Oa. 

0.14 

CaO. 

11-00 

MgO. 

0-26 

• KO. 
1-17 

NaO. 

IIO. 

19-65 

Total. 

100-00 

b. 

48-43 

19-72 

— 

10-82 

— 

— 

— 

— 

• _ 

Genth 

47 00 

19-71 

015 

10-63 

— 

0-33 

0-65 

22-29 

100-76 

Calculated 

47-52 

20-22 

— 

11-02 

— 

— 

— 

21-24 

100-00 


Engelhardt had dried the mineral at 100°, by which means it 
lost on the average 4*72 per cent = 3 equivs. of water. Of the 
remainder, -g- was united with greater force, being expelled only at a 
dull red-heat.—If we calculate from En gelhardt's numbers the com¬ 
position of the mineral dried in the air, we obtain 23*27 per cent of 
water, and 46*13 per cent of [silicic acid, agreeing, together with 
Genth's analysis, approximately with the formula adduced by 
Berzelius: 3 RO, 2 Si0 3 + 3 (Al 2 0 3 , 2 SiO g ) + 18 HO (comp, 
calculation). The excess of water and loss of silicic acid is explained, 
as the appearance demonstrated, by the somewhat decomposed state 
of the mineral. Engelhardt has calculated the formula 110, Si0 3 + 
Al 2 0 3 , 3 Si0 2 + 5 HO, and Genth, the formula 3 110, 2 Si0 3 + 
3 (ALj 0 3 , Si0 3 ) +18 HO. 

Faujasite. —Damour(l) has repeated the analysis of faujasite, with 
a larger quantity of material than bad been at his disposal in his first 
experiment. 



SiO,. 

Alrt Oq. 

CaO. 

NaO. 

HO. 

Total. 

Found . . 

. 46-12 

16-81 

4-79 

5-09 

27-09 

99-90 

Calculated 

. 45-64 

17-26 

4-70 

5-20 

27-20 

100-00 


These numbers lead to the ratio of oxygen of 110 : R 2 0 3 : Si0 3 : 
HO = 1 : 3 : 9 : 9, and to the formula (^CaO, ^NaO), Si0 3 + 
Al 2 0 3 , 2 Si0 3 + 9 HO, according to which faujasite has a compo¬ 
sition similar to that of the silicious chabasitcs, containing, however, 
only about half the amount of water.—Genth(2) has found this 
rare mineral, accompanied by chabasite and phillipsite, in the vesi¬ 
cular basalt, near Annerod, in the vicinity of Giessen. 

PhliUiisite. (ClirlMtlantte).—Descloizeaux(3) has measured small 
transparent crystals of phillipsite from the trap-amygdaloid, of the 
Bay of Dyrefiord, in Iceland. They presented rhombic combinations 
of oo P 05. oo P oo . P co .* P; in isolated crystals Pn was observed. 
The measured angles are: P oo : oo P oo = 124° 22'j P ( co : P = 147° 30'; 
P oo = 111 0 15'; P : oo P oo = 122° 3(Y; P : P = 123° 7' (in the 
brachydiagonal principal section), and Pn : oo P oo =138° 54'. The 


Chabasite 


(1) Ann. des Min. [4] XIV, 67. 

(2) Ann. Ch. Pliarm. LXVI, 274. 

(3) Compt. Rend. XXV, 712; Ann. Ph. Nat. VI, 238 ; J. Pr. Chein. XLV, 453. 



Pbiillp- 

alte. 

Chria- 

tianite. 


416 MINERALOGY. 

two first angles gave: pfincipal axis : macrodiagonal: brachydiagonal 
= 1 : 1*461 : 1*295; P : P = 123° T in the brachydiagonal prin¬ 
cipal section, 115° O' in the macrodiagonal principal section, and 
91° 46' in the base; P ao =111° 16' in the brachydiagonal principal 
section; P ao = 104° 40' in the macrodiagonal principal section; 
oo P=96° 53' in the brachydiagonal principal section.—-From the 

latter angle we arrive at Pn=P^ (Descloizeaux has calculated -jj), 
which has not hitherto been observed. These measurements differ, 
although not very considerably, from those of Naumann(l) and 
of Haidinger(2). 

Genth(3) has analysed phillipsite, from the Stcmpel, near 
Marburg. Small macled crystals of the form oo P oo . ooP oo . P; 
they were much cracked, and of a yellowish-white colour. 

SiO s . AL, 0 3 . Fes 0 3 . CaO. KO. NaO. IIO. Total. 
48 17 21*31 0-24 697 661 0-63 16-62 100-36 

The ratio of oxygenof EO : R 2 0 8 : Si0 3 : HO = 1: 3*04: 7*82 : 4*5, 
is the same as that calculated by Rammelsberg(4), from Connel’s 
analysis of the mineral from the Ricscndamm. The state of .the 
crystals, however, indicated the commencement of disintegration, and 
hence the amount of water may be assumed to be somewhat higher. 
If so, the analysis agrees with the formula adduced by Ram- 
melsbcrg: 3 RO, 2 Si0 3 -f 3 (Al 2 0 3 , 2 Si0 3 ) + 15 HO. 

Descloizeaux and Dufr4noy(5) again separate phillipsite into 
two species, in consequence of Marignac(6) having found the above 
ratio of oxygen = 1 : 3 : 6 : 3| for the mineral obtained from Vesu¬ 
vius, to which Levy originally had assigned the name phillipsite. 
Under the latter term arc included the varieties from Vesuvius, from 
Aci Rcale, and from the Capo di Bove. The varieties from Marburg, 
Annerod, and from Iceland, arc termed by Descloizeaux chris- 
tianite. 

dismondinc—Distinct and brilliant crystals of gisxnondin, from the 
Capo di Bove, have been obtained by Credner(7) through M. de 
Medicis Spada of Rome, from whom ajso Kobell received the 
materials of his analysis. According to his observations they do not 

(1) Lehrb. 1. Aufl. 371. 

(2) Ilandbuch der bestimmSnden Miner. 527. 

(3) Ann. Ch. Pharnn LXVI, 272; J. Pr. Cliem. XLV, 459. 

(4) Handw. 2. Suppl. 60; 3. Suppl. 50. 

(5) Traite de Mineralogie, 111, 449. 478. * 

(6) Ann. Ch. Phys. [3] XIV, 14. 

(7) Jahrb. Miner. 1847, 559. 
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belong to the tetragonal, but to the rhombic system, and exhibit for 
the most part a twin formation with crossed principal axes, as 
observed by Wernekinck in the baryta-harmotome from the Schif- 
fenberg, near Giessen(l). The individual crystals are combinations 

of oo P oo . ce P oo . P. Hence Credner regards gismondine and 
phillipsitc as identical, and refers in this respect to the accordance of 
Marignac’s analysis of phillipsite from Vesuvius( 2 ), with KobelPs 
analysis of gismondine from the Capo di Bovc(3 ); the former, 
however, gives the ratio of oxygen in RO : B^Og : Si0 3 : HO = 
1:3:6: 34, while the latter yields the ratio —1:4:7: 5.—It is 
much to be regretted that no statements are made with respect to 
the angles. 

iMapiianlte. Weoilte. —Nordcnskiold’s investigation of diapha- 
nite, communicated at an earlier period(4), has now been published 
with more details(5); as also( 6 j the earlier examination(7) of neolite 
by Seheerer. 

uiKantoiite. —Marignac( 8 ) has investigated gigantolitc from 
Tammela. Spec. grav. = 2 - 871. It exhibits planes of exfoliation in 
the direction of 0 P, but no actual planes of cleavage. (1. was 
decomposed by NaO, C0 2 ; II. by HF1). 



SiO v 

Al„ 

FeO. 

MnO. 

MgO. 

KO. 

NaO. 

HO. 

Total. 

1 . 

42-59 

26-78 

14-21 

1-07 

2-74 

— 

— 

5-70 

— 

II. 

: — 

26-47 

1410 

0-83 

2-54 

514 

0-86 

6-08 

— 

Mean 

42-59 

2 G-G2 

1416 

0-95 

2-63 

5-44 

0-86 

5-89 

9911 


Marignac has calculated the ratio of oxygen contained in 
llO : lt 2 0 3 : Si0 3 : 110 = 1 : 2 : 4 : 1, and adduced the formula 
3 RO, 2 SiO , 3 4 - 2 (A1 2 0.., SiO s ) + 3 HO j he obtained accordingly 
about half as much more 1IO and RO than Trollc- Wacht- 
meister, who foun^the above ratio to be =1 : 3 : 6 : 1, and arrived 
at the formula RO,*iO s + AL 0 3 , Si0 3 + HO. Marignac remarks 
that his formula exactly agrees with that of ottrelite according to 
Damour’s analysis, with the difference only, that in the latter 
liO = FeO and MnO. lie perceives in this analogy a strong support 

(1) Gilbert’s Ann. LXXVI, 171. 336. 

(2) Ann. Cli. Phys. [3] XIV, 41. 

(3) J. Pr. Chera. XVIU, 105; coinp. Rammelsberg’s Handworlerb. II, 200 and 3. 
Suppl. 51. 

(41 Petcrsb. Acad. Bull. V, 266; Berzelius’ Jaliresbcr. XXVII, 234 (in abstr.) 

(5) Pogg. Ann. LXX, 554. 

(6) Pogg. Ann. LXXI, 285 comp. Rommelsb. Handw. 3. Suppl. 86. 

(7) Oefversigt af K. V. Acad. Forli. IV, 70; Berzelius’ Jabrcsbcr. XXVII, 251. 

(8) Arcb. Ph. Nat. IV, 159. 

VOL. II. 
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Chloro- 

lihylllte. 


for Alger’s view, that gigantolitc and ottrelite together with 
phyllite(l) belong to one species. 

CMoropiiyiiite. —Rammelsberg(2) has analysed a specimen of 
chlorophyllite from Unity, New Hampshire. Spec. grav. 2*782. 
Hydrochloric acid extracts from it a portion of sesquioxide, but no 
protoxide of iron ; the other constituents arc either not at all, or 
only slightly attacked. 

SiO.,. Al„ 0 3 . Fe„ O a . MgO. CaO. HO. Total. 

46-31 25 17 10-99 UO-91 058 6-70 100-66 

Assuming that the mineral, like cordierite, contains a portion of 
the iron in the form of protoxide (1-35 FcO' and 9*50 Fe 2 O s ), 
Rammelsberg has calculated the formula 3 RO, 2 SiO,+ 3 (lt 2 0 Rj 
Si0 3 ) +4 HO j accordingly this mineral is cordierite which in its 
metamorphosis has assimilated 4 equivs. of water. 

Finite. —Rammclsbcrg(3) has'investigated I. bluish-grey pinite, 
with a red, micaceous coating, from Fenig; and likewise, II. a 
specimen covered with unaltered mica, from Auc, near Sclmecberg. 
Marignac(4) has examined. III. liglit-grcy pinite, from Au¬ 
vergne (spec. grav. = 2-74); IV. a greenish-grey specimen from 
Saxony (spec. grav. = 2*75), and V. a blackish-green variety from 
Mont Brcvent, near Chamouny"; (spec. grav. = 2*84). The three 
latter specimens appeared to be slightly decomposed. In thin 
splinters translucent; fracture homogeneous, not earthy, and of 
somewhat resinous lustre. 



SiO.,. 

alo 3 . 

FcO. 

CaO. 

MgO. 

KO. 

NaO. 

IIO. 

Total. 

1 . 

47-00 

28-30 

7-08 

0 79 

2-48 

10-74 

1-07 

.3-83 

101-35 

II. 

46-83 

27-65 

7-84 

0*49 

1-02 

6-52 

0-40 

7-80 

98-35 

III. 

47-50 

31-80 

3-92 

— 

i-78 

9-05 

0-92 

503 

10000 

ft. 

4610 

32-46 

4-27 

— 

2-26 

900 

#0-46 

5-45 

100-00 

V. 

44-70 

31-64 

6-57 

— 

2-86 

789 

0-95 

5-39 

100-00 


Rammelsberg’s analysis was made with the view of establish¬ 
ing the relation of pinite to cordierite. From I. he arrived at the 
formula 3 RO, 2 SiO,+ 3 (A1 2 0 3 , SiO s ) + 2 HO; he considers this 
specimen of pinite as bonsdorffite or cordierite+ 2 HO. From II. 
he calculated the formula 3 (RO, SiO,)+ 4 (A1 2 0 3 , SiO,) + 6 IIO= 
3 RO, 2 Si0 3 + 3 (A1 2 0 3 , Si0 R ) + Al 2 0 3 , 2 Si0 3 + 6 HO = aspasio- 


(1) Thomson’s Miner. I, 238 ; Dufrenoy’s Miner. Ill, 592. 

(2) Rammclsb. llandw. 3. Suppl. 34. 

(3) Rainmelsberg’s Handwiiiterb. 3. Snppl. 94. 

(4) Arch. Pli. Nat. VI, 157 ; J. Pharnt. [3] XII, 151 (in abst.r.) 
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lite + HO.—Marignac has adopted the formula 3 (RO, SiO s ) + 
4 (AlgOgj, Si0 3 ) +4 HO. 

iAebenerite.— Marignac(l) has analysed licbenerite from Monte 
Vicsena in the Flems-Valley. Hexagonal (?) prisms of bright, 
greenish-grey colour. Hardness=3*5. Spec. gray.=2-814. Fusible 
only at the edges. Imperfectly decomposed by hydrochloric 
acid with evolution of a small quantity of carbonic acid. I. was 
decomposed by means of NaO, C0 2 ; II. and III. by the aid of 
H FI. 



SiOg- 

A1A- 

FcO. 

MgO. 

KO. 

NaO. IlOandCOg, Total 

I. 

4503 

36-42 

1-70 

1-54 

— 

— — — 

II. 

4419 

36-77 

1-71 

1-39 

9-79 

1-00 5-15 100<0 

III. 

44-76 

36-34 

1-83 

1-27 

10-00 

0-84 4-96 1000 


These analyses give exactly the ratio of oxygen contained in 
RO :R 2 0 3 : Si0 3 : 110 = 1 : G : 8 : 1*5, leading to the formula 3 RO, 
2 Si0 3 + C (A1 2 0 s , Si0 3 ) f 5 HO.—Ocllaclier(2) has proposed the 
formula RO, 2 Si0 3 -f 3 (A1 2 0 3 Si0 3 ) +3 110 which assumes the 
ratio of oxygen | : 6 : 10 : 2. Marignac is inclined to class this 
mineral with pinite, whilst IIaidinger(2), Brcitliaupt(3), and 
Blum(4), represent it as a pseudomorpli, imitative of nephclinc. 

Paiairimitc.—Sartorius von Waltershauscn(5) has found, in 
Iceland, remarkably pure palagonite, a mineral discovered by him 
at an earlier period in Sicily. It has been analysed and described by 
Bunsen(G). Amorphous; fracture uneven, and conchoidal when 
in small pieces. Hardness somewhat below 5 ; easily frangible; 
in thin splinters translucent; lustre vitreous, inclining to w'axy? 
colour coffee-brown in reflected, and honey-yellow in transmitted 
light. Spec. grav. = 2'429. Heated in a flask it yields water, 
fuses readily before the blow r -pipc to a magnetic bead, and is 
easily decomposed by dilute acids, I. from Seljadalr.; II. from the 
Selsund chain; I. a. and I. b. arc the two preceding analyses, after 
deduction of the hygroscopic water and the insoluble constituents : 


(1) Arch. Ph. Nat. VI, 293 ; J. Phann. [3] XIII, 290 (in abstr.) 

(2) Haidinger's Handb. d. best. Miner. 518; the same author’s Ucbersicht d. 
Mineral. Forschungen, 1843, 36. 

(3) Breithaupt, Handb. der Mincralogie, III, 475. 

(4) Blum’s Pseudomorphosen, Nachtr. 24. 

(5) Gottingcr Studien, 1845, 402. 

(6) Ann. Ch. Pharm. LXI, 260. 
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Pula- | SiO,. 

goutte. | 

Fe 2 0 3 . 

Alj 0;{. 

CaO. 

MgO. 

KO. 

NaO. 

HO. 

Hygrosc. 

110. 

Insoluble 

matter. 

Total. 

I.I37-417 

14-175 

11-165 

H-766 

6036 

0-685 

0-652 

17-152 

— 

4-108 

100156 

II.32-911 

12-865 

8-925 

7-548 

4-244 

0-995 

1-283 

14-636 

7-102 

9-573 

100-082 

I. a.l38-952 

14-758 

11-624 

9126 

6-284 

0 713 

0-678 

17-858 

— 

— 

100-000 

I. b.|39-459j 15-424! 

10-701 

9-049| 

5088 

1-193 

1-538 

[17-548! — | 

— 

100000 


Bunsen gives the formula 3 (MgO, CaO, KO, NaO), 2 Si0 3 -f 
2 [(Pe 2 O s , A1 2 0 3 ), Si0 3 ] +9 HO, and remarks, that this mineral, 
like ottrelite, may be regarded as a hydrated variety of scapolite. 

Hisingerlte. —Hisingerite, I. from Riddarhyttan, and II. from the 
Gillinge Mine, in Sddermanland, has been examined by liammels- 
berg(l). No. II. was infusible; No. I. however, fused to a black, 
magnetic slag, owing to the presence of a quantity of iron pyrites 
with which it was contaminated. Analysis gave (in the case of I., 
after deduction of 24*99 per cent of Fe S 2 , and 2*32 per cent of 
Cu 3 S) : 


Si0 3 . 

fe,° 3 . 

FeO. 

CaO. 

MgO. 

HO. 

Total. 


I. a. 33 07 

34-78 

17-59 

2-56 

0-46 

11-54 

1000 

Found. 

b. 30-06 

34-76 

23-46 

— 

— 

11-72 

1000 

Calculated. 

II. a. 32-18 

30-10 

8-63 

5-50 

4-22 

19-37 

1000 

Found. 

b. 28-40 

32-83 

22-16 

— 

— 

16-61 

100-0 

Calculated. 


For I. Rammclsbcrg has calculated the formula 3 FeO, Si0 3 + 
2 (Fe 3 0 3 , SiO s ) 4- 0 IIO; No. II. gives the same formula with 
9 equivs. of HO. 

Silicates with Hydrates. Minerals allied to Schlller-Spar. 
vriuiamsite. —Two minerals probably allied to schiller-spar have 
been investigated: I. by Rammclsberg(2), and II. by Shep- 
ard(3). No. I. found by Zincken in the Radau-Valley: compact, 
green, and unctuous to the touch. Spec. grav. =2*76.—No. II. found 
by Williams at Texas, Lancaster County, in Pennsylvania, and named 
after the discoverer; it occurs in irregularly-shaped scams, some¬ 
times above an inch in thickness, between serpentine and chrome 
iron-stone. It is analogous to diallage, compact, foliaceous, slightly 
nacreous, apple-green, and translucent. Spec. grav. from 2*59 to 
2*64. It is slowly decomposed by hydrochloric acid. 



Si0 3 . 

Alg0 3 . 

FeO. 

MgO. 

HO. 

Total. 

I. 

41-48 

6-49 

16-61 

27-24 

1013 

101-95 

II. 

45-40 

8-50 

— 

33-60 

12-50 

10000 

Calculation for II. 

46-06 

8-52 

— 

33-42 

11-96 

10000 


(1) Pogg. Ann. LXXV, 308. 

(2) Rammelsb. Handw. 3. Suppl. 106. (3) SUl. Am. J. [2] VI, 249. 
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By calculating the Si0 3 and Al^ 0 3 together, the analysis of the 
former, according to Rammclsbcrg, leads to the formula assigned 
by Kobell to schiller-spar.—For the latter, Shepard calculates the 
expression 3 (MgO, 1^ Si0 3 ) + Al 2 0 3 , SiO a + 3 HO. Here an error 
of calculation has evidently crept in. The analysis agrees far better 
with the formula 5 (2 MgO, Si0 3 )-f Al 2 O s , SiO s + 8 HO (comp, cal¬ 
culation), according to which the mineral might be classed with 
pyrosclerite. 

Serpentine. (PIcrolltc and Chrynotlle). —The following minerals 
allied to serpentine have been investigated: 

I. Bluish-green fibrous picrolite from Texas, County of Lan¬ 
caster, in Pennsylvania, accompanied by magnesite. Spec. grav. = 
2*557, by Rammelsberg(l). 

II. A greyish-green, translucent, foliaceous mineral from Villa 
Rota, on the River Po. Nacreous on the planes of separation, and 
unctuous to the touch. Readily decomposed by hydrochloric acid 
spec. grav. = 2*641; difficultly fusible. Analysed by Delcsse(2). 

III. This mineralogist(3) has likewise investigated fibrous chryso- 
tile from the serpentine of Goujot, near Eloyes, Vosges. Spec. grav. 
2*219. 

IV. Leek-green, fibrous chrysotile from the serpentine of Zoblitz. 
Spec. grav. = 2*60 to 2*65. Difficultly fusible. By Schmidt(l). 



SiO.,. 

alo 3 - 

FeO. 

M S 0. 

NaO. 

HO. 

Total. 

I. 

43-79 


203 

| 4103 

— 

12-47 

99-32 

II. 

41-34 

3-22 

5-54 

j 37-01 

— 

12-00 

99-77 

III. 

41-58 

0-42 

1-69 

j- 42 01 

— 

13-70 

100-00 

IV. 

43-70 

2-76 

10-03 

! 29-96 

1*98 

12-27 

100-70 


Rammclsbcrg has deduced from his analysis I. the ratio of oxygen 
contained in RO: Si0 3 ( + A1 2 0 3 ) : HO = 9 : 12 : 6, and has pointed 
out that 12 other trustworthy analyses of serpentine, and of allied 
minerals give nearly the same ratio of oxygen. Accordingly he 
adduces the formula 2 [(3 MgO, 2 Si0 3 ) +3 HO] + 3 (MgO, 110), 
which to a,ccrtain extent is supported by analysis No. III., since 
the latter yields the above ratio = 9'4 : 12 : 6*6. — The ratio for 
No. II. and for No. IV.* is calculated = 8*5 : 12 : 5*6, - and = 
7*1 : 12 : 5*3.—Delesse assigns to No. II. the formula (RO) s , 
SiO B [respecting (RO) comp. II. 379], and Schmidt the for¬ 
mula 3 RO, 2 SiO a +2 HO for No. IV. 

(1) Handw. 3. Suppl. 108. 

(2) Ann. dcs Mines. [4] XIV, 78; Arch. Ph. Nat. VI, HI; Jahrb. Miner. 1848, 
058. 

(3) Arch. Ph. Nai. VII, 110. 

(4) J. Pr. Chcm. XLV, 14. 
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Steatltlc minerals. Imitatlve.«arnet Pseudomorph. —Hcrmann(l) 
has examined a specimen of greenish steatite, occurring in nests, and 
also as a pseudomorph, imitative of garnet and cpidote (?) in the talc- 
slate of the Schischimskaja-Gora. Spec. grav. = 2’50. Heated over 
a spirit-flame it yields little or no water, but in the fire of a forge it 
gives off 13'4 per cent. 

SiO s . ■ ALj0 3 . Fe,0 3 . MgO. HO. Magnet, iron and Total. 

insol. matter. 

25-GO 22-21 5-00 30-96 13-43 2-25 99-45 

The oxygen contained in Si0 3 , A1 2 0 3 and Fe a 03 , MgO and HO 
stands as 1-106 : 0-968 : 1 : 0 - 973 ; consequently = 1 : 1 : 1 : 1. 
Hermann therefore adopts the formula of Snarum steatite, as calcu¬ 
lated by Rammclsbcrg from the analyses made by Hochstetter 
and Giwartowsky(2), but with double the amount of R 2 0 3 , namely 
3 MgO, Si0 3 + 2 A1 2 0 3 , Si0 3 + 3 (MgO, 2 HO). 

l mltatlve-PIeonaste Pseudomorph.— Closely allied to the former 
appears to be the steatitic mineral which is found on the Monzoni 
Hill, in the Fassa-Valley, where it occurs as a pseudomorph, imi¬ 
tative of pleonaste. It has been investigated by Marignac(3). His 
analysis differs considerably from that of Stadler, both in the 
amount of silicic acid and of water, from which it appears that 
the mineral has no definite composition. 


Si0 3 . 

A1,0 :( . 

FcA- 

Mn. ? O r 

MgO. 

CaO. 

1IO. 

Total. 

31-10 

17-50 

2-7G 

— 

29-69 

5-56 

13-67 

100-28 Marignac. 

37-50 

15-70 

4-GO 

1-70 

25-80 

8-70 

6-00 

100-00 Stadler. 


According to Marignac's analysis the ratio of oxygen contained 
in RO : Ro 0 3 : SiO s : HO = 13 : 9 : 16 : 12, from which we may 
deduce [3 RO, 2 SiO :i + 3 (lt 2 0 3 , Si0 3 ) + 2 HO] +10 (MgO, HO), 
or in reference to the origin of the mineral perhaps better the 
formula 6 IlO, 5 Si0 3 + 3 (A1 2 0 3 , MgO +4 (MgO, 3 HO) ? Hence 
the mineral would appear still to contain a portion of spinel. 

Brandisite. —A dealer in minerals, of the name of Augustin, has 
discovered upon the Monzoni Hill a new micaceous mineral, to which 
Liebencr has given the name brandisite, and Rrcithaupt the term 
disterrite (3i orrtjjfiac doubly hard). It has been described by 


(1) J. Pr. Chem. XL, 17. 

(2) J. Pr. Chem. XVII, 377; Berzelius’ Jahresber. XXIII, 280; Rammelsb. llandw. 
I. Suppl. 140 and 3. Suppl. 11G. 

(3) Arch. Pli. Nat. VI, 302. 
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Ilaidingcr(l), and analysed by Kobcll(2). Small, inflexible, hex¬ 
agonal tables: 01*. ao P; perfectly, though difficultly cleavablc in the 
direction of OP. Hardness upon 0P=5, upon cc P=6;| to 6-5 
(Kobeli), extremely brittle. Nacreous upon OP; in thin leaves, 
highly translucent, optically uniaxial. Colour leek-green, becoming 
reddish-grey by disintegration. Spec. grav. = 3-015 to 3'0G2. 
Infusible before the blow-pipe; decomposed by boiling sulphuric, 
but not attacked by hydrochloric acid. The freshest fragments that 
it was possible to obtain gave on analysis : 

SiO a . A1„0 : ,. Fo.,0.,. CaO. MgO. KO. HO. Total. 

Found . . 2000 43-22 3-GO 400 25-01 0-5? 360 100-00 

Calculated. 19-89 45-00 — — 31 04 — 3-95 100 00 

besides traces of Mn 2 0 3 , CuO and Cl. Kobeli proposes the formula 
•1. (MgO, A1 2 0 3 ) + 3 (RO), 2 Si0 3 , in which (RO) = MgO, CaO and 
110(3). If the HO be placed outside the parenthesis, the foi-mula 
will then be = 4 (MgO, Al.,0.,} + 3 RO, 2 SiO a + 2 HO, which re¬ 
quires the above calculated percentage.—According to Kobell the 
formula receives additional support from the fact of the mineral 
occurring together with pleonaste and with augite. 

Chlorite. (Leuchtenhernrlte; Ferruginous Chlorite). —Hermann(4) 
had pointed out that the leuchtenbcrgite classed by Komonen as 
a distinct species, might possibly be nothing but chlorite; since it 
agreed with this mineral both in its external appearance and chemical 
properties, excepting the amount of water it contains which was 
found by Komonen to be too low, namely 8-G8 per cent instead of 
12-91.—Hermann’s view has now- been fully confirmed by two ncw r 
analyses of leuchtenbcrgite. I. by Hermann(5), II. by Ma- 
riguac(6). According to the former observer this mineral does 
part with its water completely, except when exposed, in the form 
of fine pow r der, to the fird of a forge for half-an-hour. 

By analysing a silver-white, crystallised (0 P . P. oo P) chlorite, of 
the spec. grav. 2'603, obtained from the neighbourhood of the River 
Ireinel, in the district of Slatoust, Hermann has, at the same time, 
endeavoured to decide the question as to whether the iron contained 
in chlorite exists in this mineral as protoxide or as scsquioxidc. 

(1) Haidinger’s Berichtc (conip. II, 379,) I, 4 and II, 349. 

(2) J. Pr. Chem. XLI, 151 ; Jalirb. Miucr. 1848, 575 (in abstr.); Arch. Ph. Nat 
VI, 60. 

(3) In reference to (RO) comp. 11, 379. 

(4) J. Pr. Chem. XXXI, 99. 

(5) J. Pr. Chem. XL, 13. 

(fi) Arch. Ph. Nat. IV, IG2. 
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chlorite. j n comparison with the analyses of green chlorite, III. exhibits 
berglte; for the small amount of iron a correspondingly large proportion of 
nouV^chio- magnesia, whence Hermann justly concludes that the iron con- 
riteJ '. tained in chlorite must chiefly be in the form of protoxide, proving 
the correctness of Varrentrapp’s formula 3 (MgO, FeO), Si0 3 
+ Al 8 0 3 + 2 MgO, 2 HO. 

A green mineral with parallel fibres, probably allied to the above, 
and obtained from the cellular cavities of the porphyry of La Greve, 
in the Vosges, has been analysed (IV.) by Dclessc(l). Volts had 
with some reserve proposed the name pierolite for this mineral. 
Hardness from 2 to 2’5. Spec. grav. = 2‘89. Fusible before the 
blow-pipe, but only at the edges, to a black magnetic slag. Readily 
decomposed by acids, both before and after ignition, with separation 
of silicic acid. 



Si0 3 . 

al,o 3 . 

Fe,0_,. 

FeO. 

MgO. 

CaO. 

HO. 

Total. 

I. 

32-35 

18-00 

— 

4-37 

32-29 

— 

12-50 

98-51 

II. 

32-23 

14-76 

— 

7-25 

30-76 

402 

11-39 

100-41 

III. 

30-80 

17 27 

1-37 

1 

37-08 

— 

12-30 

98-82 

IV. 

31-07 

15-47 

17-54 

4-07 

19-14 

0-46 

11-55 

99-30 


If we assume the iron in the latter mineral, which Del esse has 
termed ferruginous chlorite (chlorite ferruyineuoc), to exist as prot¬ 
oxide, the ratio of oxygen contained in Si0 3 : Al 2 0 3 : RO : HO : 
= 6*70 : 3 : 4 89 : 4, hence it differs from that of chlorite merely by 
an excess of 07 of silicic acid. 

Circen.Earth.—Delessc(2) has investigated the green-earth from 
the Monte Baldo, near Verona. Under the microscope it is found to 
consist of small, irregular granules. The statement of Berthicr 
respecting its decomposition tyy continued digestion with hydro¬ 
chloric acid has been confirmed by the experiments of Dclcssc. 
The iron which it contains was proved to be in the form of prot¬ 
oxide by means of terchloride of gold. The presence of chromium 
could not be detected. Spec. grav. = 2 , 907. Composition: 


Si0 3 . Ah 0 3 . FeO. MnO. MgO. KO. NaO. HO. Total. 
>1*25 7-25 20-72 trace 5-98 6-21 1-92 fi-67 10000 


from which Del esse has calculated the formula 8 RO, SiO., -f 
A1 2 0 8 , Si0 8 +6 HO. 


(1) Mem. de la Soc. d’Emulat. du Douh's, 1847; Arch. Ph. Nat. V, 262; J. Pr. 
Chcm. NLI1I, 429. 

(2) Ann. des Mines [4] XIV, 74 ; Arch. Ph. Nat. VIII, 106; Jahrb. Miner. 1848, 
545. 
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silicates with Fluorides. Hnmlte. —Marignac(l) has mea¬ 
sured. with the reflective-goniometer and analysed small, highly 
lustrous, yellow crystals of humite, exhibiting numerous planes, from 
Vesuvius. The mineral does not belong, he finds, as assumed by 
Dana and G. llose, to the monoclinometric, but, in accordance 
with the statements of Phillips, to the rhombic system. Brachy- 
diagonal: macrodiagonal: principal axis = 0*461 : 1 : 2*026. 0 P . 

Poo == 116° 16'; 0 P : P oo =102° 49'. In the twin crystals the 
principal axes are inclined at an angle of 120°, in the direction of m P oo 
(m=jf). Spec. grav. = 3*150. Analysis gave : 

SiO :l . MgO. FeO. Loss (FI.) 

30-88 56-72 2 19 1021 

Marignac considers, with Monticclli and Covelli, humite to 
be identical with chondrodite, and refers to the agreement of his 
measurements with those of Phillips, and also of his analysis with 
that of the American chondrodite by Rammelsberg(2). Although 
this identity is not improbable, it cannot be considered as proved by 
the above results, for Phillips 5 statements refer likewise to humite, 
whilst Rammelsberg 5 s analysis gave an excess of 3 per cent of 
Si0 3 . It still remains to be proved that chondrodite which, accord¬ 
ing to Dana, is monoclinometric, actually occurs in forms of the 
rhombic system. 

chondrodite. —According to Hcrmann(3), chondrodite occurs in 
compact, reddish-yellow masses as large as nuts, in the Sehischims- 
kaja-Gora, and in lustrous, highly translucent, rose-i-ed crystals of the 
spec. grav. 3*10, at Achmatowsk. Availing himself of this communi¬ 
cation, he changes ltammelsberg’s formula: 2 (3 MgO, Si0 3 ) + 
Mg FI to' 2 (3 MgO, Si0 3 ) + MgO, Mg FI, because the analyses of 
the latter mineralogist gave 4 per cent of Si0 3 less than the 
formula requires. He does not, however, mention that Rammels- 
berg himself had calculated the latter formula, but which he again 
rcjectcd(2) in consequence of the old method of analysis employed 
giving too high au amount of iron, and too little silicic acid. 

Silicates with chlorides, Sulphates, and Carbonates. 
Sodaute. Noseauc. Hauyne. ittnerlte. Cancrlnlte. —In the labora¬ 
tory of H. Rose, Whitney(4) has investigated the following six 
minerals, and earned great credit by his beautiful researches into 
their chemical constitution.—I. Sodalite, from Litchfield, Maine in 
North America, where it occurs in detached blocks of granite, toge- 

(1) Arch. Ph. Nat. IV, 152. 

(2) Pogg. Ann LIII, 130 ; Rammclsbcrg’s Handw- 1. SuppL 28. 

(3) J. Pr. Chem. XL, 19. 

(4) lied. Acad. Bcr. 1847, 39; Pogg. Ann. LXX, 431. 
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Slli- 
cat vs 
with 
chlo¬ 
rides, 
sul¬ 
phates, 
and car¬ 
bonates. 

Sodallte. 

Noscane. 

Hauyne. 

Ittnerlte. 

Cancrinite. 


ther with zircon, cancrinite and clacolite. Before the blow-pipe it 
instantly loses its beautiful sapphire-blue colour, and fuses to a clear 
vesicular glass. According to Whitney, the colour may perhaps 
depend upon the presence of ferric acid.—II. Noseane from the 
Lake of Laach. It becomes lighter before the blow-pipe, and fuses 
only at the edges.—III. Greenish-blue hauyne from the Alliano 
Mountains, where it occurs in mica, together with vcsuvianc. It 
decrepitates violently on ignition, and fuses before the blow-pipe to a 
greenish-blue glass.—IV. Hauyne from Niedenncndig.—V. Ittneritc. 
—VI. Two varieties of cancrinite from Litchfield: a. colour varying 
from sulphur- to lemon-yellow; (spec. grav. 2*448; hardness = 5*5 
to 6] ; b. colour varying from yellowish- to an asparagus-green 
tint; (spec. grav. 2*461 ; hardness = 5 to 5*5. Both varieties 
are hexagonal; cleavage remarkably perfect in the direction of 
oo P, lustre vitreous, somewhat resinous; heated in a glass flask 
they lose water, and the whole of the carbonic acid, and yield 
before the blow-pipe, with intumescence, a clear, colourless glass. 
—All the minerals here mentioned, with the exception of ittne¬ 
ritc, form readily a clear solution, not only in dilute mineral 
acids, but even in some of the organic acids, e. g. in acetic, tar¬ 
taric, and oxalic acids. When treated with concentrated acids they 
gelatinize, with the exception of cancrinite which, as Rose had pre¬ 
viously pointed out, dissolves to a transparent solution, and gela¬ 
tinizes only on ebullition, and then very suddenly. Ilauyne only 
evolves hydrosulphuric acid on being dissolved, but in very minute 
quantity. 



Si0 3 . 

A1 s 0 3 . 

j FCo 0 3 . 

KO. 

NaO. 

CaO. 

Cl. 

SO.,. 

Loss on 
ignition. 

Total. 

I, 1. 

37-30 

32 

88 

0-59 

23-86 

— 

6-97 

— 

— 

loi-oo 

2. 

37-03 

30-93 

1-08 

— 

25-48 

— 

— 

— 

— 

— 

Calculation 

37-21 

31-60 

— 

— 

25-47 

— 

7-29 

— 

— 

101-03 

II, 1. 

30-52 

29-54 

0-44 

— 

2312 

1-09 

001 

7-00 

1-37 

100-35 

2. 

30-53 

29-42 

— 

— 

22-97 

1-62 

0-61 

713 

1-37 

99-05 

Calculation 

30-05 

30-59 

— 

— 

24-82 

— 

— 

7-94 

— 

100-00 

III. 

32-44 

27-75 

trace 

2-40 

14-24 

9-90 

trace 

12-98 

_ 

99-77 

Calculation 

32-46 

2709 

— 

— 

16-49 

9-88 

__ 

14-08 

_ 

10000 

IV, 1. 

33 90 

28-07 

— 

— 

19-28 

7-50 

— 

12-01 

— 

100-76 

2. 

31-83 

28-51 

0-31 

— 

18-57 

7-23 

— 

1213 

_ 

101-58 

Calculation 

33-58 

28-52 

— 

— 

18-94 

6-82 

_ 

1214 

_ 

100 00 

V. 

35-69 

29-14 

— 

1-20 

12-57 

5-64 

1-25 

4-62 

9-83* 

100-00 


Si0 3 . 

Al 2 O g . 

Mn 2 0 3 . 

FcjO.,. 

CaO. 

NaO. 

KO. 

co 2 . 

no. 

Total. 

VI, a, 1. 

37-42 

27-70 

0-80 

trace 

3-91 

20-98 

0-67 

5-95 

2-82 

100-31 

2. 

37-89 

27-39 

0-64 

— 

3-88 

21- 

24 

5-95 

2-82 

99-81 

3. 

37-84 

28- 

20 

— 

3-82 

20- 

94 

5-95 

2-82 

99-53 

VI, b. 

37-20 

27-591 

0-27 

5-26 

20-46 1 

0-50 

5-92 

3 28 

10048 

Calculation 

37-63| 

28-401 

- i 

- 

3-87 

21-45 | 

— 

009 

2-49 

100-00 


besides*traces of chlorine. * wafer. 
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Whitney assigns to socialite the formula previously adduced by 
Kobcll, namely 3 NaO, Si0 3 + 3 (A1 2 0 3 , Si0 3 ) + NaCl, and hence 
considers it as a compound of 1 equiv. of elaeolite, as represented by 
Gmelin’s formula, with I equiv. of chloride of sodium. Noseane 
and hauyne from the Albano Mountains, likewise contain elaeolite, 
the former being a compound with 1 equiv. of NaO, SO^ the latter 
with 2 equivs. of CaO, SO a . Hauyne from Niedermendig, on the 
other hand, may be considered as a combination of 1 equiv. of 
noseane with 2 equivs. of Albano hauyne.—Whitney did not attempt 
to calculate a formula from his analysis of ittnerite, which closely 
agrees with that of Gmelin; Rammelsberg(l), however, pointed 
out that this mineral, closely allied to the foregoing both in its 
cleavage and in its general properties but differing in its amount of 
water, may be represented as a compound of 3 equivs. of (sodalite + 
6 HO) + 10 equivs. of (Albano hauyne+6 HO), the latter containing 
only half the quantity of CaO, S0 3 .—The cancrinite from Litchfield, 
according to Whitney, is [2 NaO, Si0 3 + 2 (A1 2 0 3 , Si0 3 )] 4- 
(4 NaO, 4 CaO), C0 2 -f- HO, and therefore differs from the cancrinite 
of the Ilmen Mountains, according to Scheerer’s formula, by 
the amount of water, and by the replacement of half the carbonate 
of lime by carbonate of soda.—The silicate it contains is elaeolite, 
according to the more recent formula of Scheerer. 

’Tourmaline. —Marignac(2) has measured small transparent crys¬ 
tals of tourmaline, probably from the Dauphine ; he found several 
planes which had not hitherto been observed. The crystals exhibited 

combinations of + with £ R, — £ R and 2 scalen- 

hedrons, of which the one (n) truncates the combination-edges of 
the rhombohedron, the other (s), the edges of combination be¬ 
tween —;} R and oo P 2.—The measurement yielded the polar edges 
of | R=143° 57', the same edges of -— It = 116° 30'; J R : n= 
168° 22', and | R : s = 99° 45' (measured over n and — -J R). 

Tltanates, Tantalates, &c. Wtihlfrlte.—On repeated investi¬ 
gation, Scheercr(3) has recognised the metallic acid contained in 
wohlcrite, which had formerly been considered as tantalic, and after¬ 
wards as niobic acid, as a mixture of niobic and pclopic acids. He 
believes that the mineral, like cucolite, contains moreover protoxide of 
cerium. 


(1) Ramraelsberg’g Ilandwortcrb. 3. Suppl. 59. (Comp, also p. 30 and 65). 

(2) Arch. Ph. Nat. VI, 299. 

(3) Pogg. Ann. LX1I, 565. 
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Eneoiite. —Scheerer(l) has now quantitatively analysed the 
mineral occurring in the zircon syenite of Norway, and formerly(2) 
described under the name of “brown wbhlerite,” which had been 
only qualitatively examined. 

Si0 3 Metallic acid Ftp,. CaO. CeO. NaO. MnO. MgO. HO. Total, 
and zirconia. 

47-85 14-05 8-24 1206 298 12-31 1-94 trace 094 100-37 

In consequence of the zirconia being, to a considerable extent, 
replaced in this mineral by sesquioxide of iron, and the other prin¬ 
cipal constituents being met with in proportions differing from those 
of wohlcrite(3), Scheerer has been led to consider it as a distinct 
species which he terms cucolite. According to his observations, 
the metallic acid, formerly regarded as tantalic acid, is most pro¬ 
bably a mixture of niobic and pelopic acids. 

Enceladite. —Hunt(4) has described and analysed a new titani- 
ferous mineral occurring at Amity, New York, imbedded in a white 
magnesian limestone, together with serpentine, ilmenite, spinel, and 
chondrodite. In its physical characteristics it resembles closely war- 
wickite, with which it is associated(5).—Oblique rhombic prisms; 
colour bluish- or brownish-black, streak bluish. Lustre some¬ 
times resinous, sometimes metallic; hardness = 3 to - 4, and spec. 
grav. = 3 - 188. When heated in a flask it evolves water, and 
becomes lighter in colour. When heated in the atmosphere it 
assumes a brick-red colour; infusible; is slightly attacked by hydro¬ 
chloric acid, and readily dissolved when gently warmed with sulphuric- 
acid. 


Si0 3 . 

Fe„ O r 

Tb O r 

Al 2 0 3 . MgO. 

CaO. IIO. 

Total. 

18-50 

13-00 

25'1ft 

13-84 22-20 

J 

1-30 7-35 

101-34 

18-00 


51-81 

2311 

1-36 6-82 

101-10 

Hunt 

proposes 

the formula 2 (Fe 2 0 3 , 

Ti 2 0 3 , Al g 0 3 ) + 3 MgO, 


Si0 8 + 2 HO, and considers the mineral to be metamorphosed 
titanic iron. Ramraelsberg remarks, that it is the first hydrated 
titanic mineral with which we have become acquainted; he believes, 
however, that the titanium it contains exists in the form of titanic 
acid (6). 


(1) Pogg. Ann. LXXII, 565. 

(2) Pogg. Ann. LXI, 222; Berzelius’ Jabresber. XXV, 375. 

(3) Pogg. Ann. I.IX, 327 ; Berzelius’ Jabresber. XXIV, 289. 

(4) Sill. Am. J. [2] II, 30; J. Pr. Chem. XLII, 453. 

(5) Berzcl. Jahrcsber. XIX, 294 and XX, 243. 

(6) Ranimclsb. Ilandw. 3. Suppl. 41. 
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Greenovite. —■Descloizeaux(l), unacquainted, as it appears, with 
Breithaupt’s(2) investigation of greenovite, has likewise determined 
the crystalline form of this mineral. He has arrived at the 
result previously obtained by Delessc(3) and by Marignac(4) by 
means of chemical examination, that greenovite is a variety of 
sphenc. His measurements essentially agree with those of sphene, 
made by G. Hose, by Levy, and by Phillips. The discrepant 
cleavage, exhibited in greenovite in the direction of (§ P 2) and 
— (2 P 2), and observed moreover in the greenish-yellow sphene 
from St. Gotthardt, he does not consider as essential, but dependent 
on the circumstances of occurrence. 

pyrocMore.—The presence of thoria, found by Wohler(5) in 
pyrochlore of Miask, had been called in question.by Hermann(6); 
hence Wohler has induced Stadeler to repeat his analysis of the 
ore. The earth was examined with the most rigorous accuracy, and 
a specimen sent to Berzelius. Both assert that it is actually 
thoria(7).—Hermann adheres, however, to his former assertion(8). 
lie believes that the composition of pyrochlore may vary by the 
substitution of its isomorphous constituents, inasmuch as he found 
5*57 per cent of zirconia, while Wohler had observed none what¬ 
ever. He states, moreover, that in a specimen of pyrochlore from 
Brevig, Wohler hirnself found 5 - 15 percent of thoria, while not 
a trace was met with in another specimen; it deserves to be noticed, 
however, that of the bases in general CaO and U 2 0,, only were 
determined. Hermann now considers the acid (tantalic acid) con¬ 
tained in pyrochlore to be ilmenic acid, mixed with some niobic, and 
probably also pelopic acid. (Comp, the article on Samarskite, 
II, 432). 

Yttrotantaiite. —Peretz(9) has analysed, in H. Rose’s laboratory, 
a specimen of black yttrotantaiite, from Ytterby, of a spec. grav. 
5*67. His results essentially agree with those obtained by Berzelius. 

Ta0 3 W0 3 YO FeO CaO UO MgO CuO Total. 

58-65 0-60 21*25 6-29 755 3*94 1*40 0*40 10008 

(1) Ann. Ch. Pbys. [3] XX, 84. 

(2) Pogg. Ann. LVII1, 277 ; Brcithaupt’s Ilandb. der Miner. Ill, 749. 

(3) Ann. des Mines [4] VI, 325 ; Rammclsb. Handw. 2. Suppl. 158. 

(4) Ann. Ch. Phys. [3] XIV, 47; Rammelsb. Handworterb. 3. Suppl. 123. 

(5) Pogg. Ann. XLVIII, 83 ; Berz. Jahresbcr. XX, 244. 

(6) J. Pr. Cbctn. XXXI, 94 ; Berz. Jahresber. XXV, 375. 

(7) Ann. Ch. Pharm. LXI, 264. 

(8) J. Pr. Chem. XL, 475. 

(9) Berl. Acad. Ber. 1847 , 224 j J. Pr. Chem. XLII, 143 (in abstr.) ; Pogg. Ann. 
LXXII, 155. 
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Various specimens suffered, on ignition, a loss in weight respec¬ 
tively of 3*9, 4*86, and 5'54 per cent, the mineral assuming at the 
same time a yellowish-brown colour, and acquiring a higher spec, 
grav. than it exhibited before ignition, namely 6-40. Rose haR 
submitted the acid contained therein to a more minute examination. 
It is tantalic acid of precisely the same properties as that con¬ 
tained in the tantalite from Finland. The chlorides prepared 
from both likewise agreed with each other. Not a trace of either 
niobic, or pclopic acid was found. 

Hermann(1) has also convinced himself that the acid contained 
in this mineral is actually tantalic acid, which he had doubted at an 
earlier period, (2) in consequence of the spec. grav. (4-05) observed 
being too low. Repeated experiments gave the spec. grav. = 6-7. 
He assumes the composition of tantalic acid to be, like that of niobic 
and pelopic acids, = MO a , and represents yttrotantalite by the 
formula 2 (YO, UO), Ta0 2 . 

Euxenite and Poiycrase. —Scheerer(3) has obtained, under the 
name of yttrotantalite, a mineral which, with exception of a some¬ 
what higher spec. grav. (from 4’73 to 4‘7G), so closely agrees with 
the euxenite from J6lster(4), that he considers the two to be identical. 
It occurs in the neighbourhood of Tvedestrand, imbedded in red- 
dish-brown orthoclase. The crystals are rhombic; P . cc P . cc 1* oo. 
m P qo (m = 2 ?). According to approximative measurement oo P = 
140 °; P = 152° (both in the brachydiagonal principal section). 
Analysis performed with a small quantity of material gave: 

Metallic acid. YO UO CeO FcO IIO Total. 

53-64 28-97 7-58 2-91 2-CO 4-04 99-74 

The metallic acid was found to be a mixture of tantalic, niobic, and 
pelopic acids, the former prevailing. Schcerer found, likewise, 
pelopic and niobic acids in euxenite from Jolster; even at an earlier 
period he had stated that this mineral contains no tantalic acid(5). 
The same remarks apply to polycrasc(G), which Schcerer is inclined 
to class with euxenite, on account of its similarity both in crystal¬ 
line form and other properties; the trifling difference, according 
to him, being due to the different proportion of isomorphous con¬ 
stituents. 

(1) J. Pr. Chem. XLIV, 207. 

(2) J. Pr. Chem. XXXVIII, 102. 

(3) Pogg. Ann. LXXII, 566. 

(4) Pogg. Ann. L, 149; Berzelius' Jahrcsber. XXI, 179. 

(5) Berzelius’ Jahresber. XXVI, 374. 

(6) Pogg. Ann. LXXII, 568. 
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columbite (Tantaiite). —The following varieties of columbite have 
been investigated: I. Columbite from North America, by Gre- 
winck. Spec. grav. of fragments = 5*323, of the powder 
= 5*320(1).—II. A Siberian specimen by Th. Bromeis(2). Spec, 
grav.=5*44. Interpenetrated by samarskite; the specimen wa^sent 
by Afdcef to II. Rose, in whose laboratory both Analyses were per¬ 
formed.—III. From Middletown in North America, by Hermann(3). 
Spec. grav. = 5*80. Streak dark clove-colour.—IV. From Chan- 
teloube (Limoges), a new locality. Examination and analysis by 
Damour(4). Spec. grav. = 7*64 to 7*65. Amorphous, bluish-black; 
fracture smooth .brilliant-black; streak greyish-black. Infusible. 
Heated with charred tartar and soda before the blow-pipe, it 
yields a bead of tin. Not attacked by acids.—V. Likewise from 
the same locality, by Damour(5). Rectangular ■ prisms, with 
truncated edges and, angles similar to those of columbite from 
Bavaria; spec. grav. = 5*60 to 5*727. Heated with phosphorus- 
salt. in the reducing flame of the blow-pipe, it yielded a brownish- 
yellow bead. Decomposed by concentrated sulphuric acid. 








V. 



I. 

II. 

Ill.* 

IV. 









f 

a. 

b. 

c. 

1 

d. 

Met. acids. 

80-0G 

78-59 

78-22 

_ 

78-44 

78-88 

78-90 

77-92 

Ta0 3 

- 1 

— 

— 

82-98 

— 

— 

—. 

— 

wo 3 

— 

— 

0-26 

— 

— 

— 

— 

— 

SnO„ 

0-96 

— 

0-40 

1-21 

— 

— 

— 

— 


— 

— 

— 

0-42 

— 

— 

— 

_ 

PeO 

12-59 

12-76* 

14-06 

14-62 

14-96 

1404 

14-50 

14-56 

MnO 

YO 

5-97 

j- 4-48 

503 

trace 

6-52 

7-83 

7-15 

8-19 

CaO 

— 

0-75 

— 

— 

— 

— 

— 

— 

MgO 

— 

3-01 

0-49 

— 

— 

— 

— 

— 

CuO 

PbO 

} 0-44 

0-04 

— 


— 




IU>, 

— 

0-56 

— 

— 

— 

— 

— 

— 

Total 

10002 

100-19 

9906 

99-23 

99-92 

10-075 

100-55 

100-67 


(1) Pogg. Ann. LXX, 572; Berl. Acail. Ber. 1847, 8G, (in abstr.); J. Pr. Client. 

XL1, 219. • 

(2) Pogg. Ann. LXX1, 157; Rammelsb. Handw. 3. Suppl. 118. 

(3) J. Pr. Cliem. XLIV, 207. 

(4) Ann. dcs Min [4] XIII, 337; Compt. Rend. XXV, 670, (in abstr.); J. Pr. 
Chcm. XLI1, 451. 

(5) Ann. d. Min. [4] XIV, 423. 
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No V. d. in the foregoing table was somewhat disintegrated, and 
exhibited a dull fracture. 

Half a pound of American columbite having been sent by Silli- 
man to H. Rose, the latter has been enabled to investigate more 
mintftfely the acid contained in this mineral. It is niobic, with a 
very small amount of pelopic acid. The Bavarian columbite contains 
about half as much more of the latter, which explains its higher 
spec, gravity. Nearly pure niobic acid is found in Siberian columbite, 
which contains besides only traces of pelopic, and a minute quantity 
of tungstic acid. The two latter constituents are also present in the 
two preceding varieties.—The results obtained by Hermann essen¬ 
tially differ from Rose’s observations. From the low combining 
proportion, and the reactions of the mixture of acids contained in 
the American columbite, Hermann infers that this mineral contains 
a preponderating amount of ilmenic acid, together with pelopic and 
niobic acids. The same acids (pelopic acid in smaller quantify), 
together with tungstic acid, are stated to be contained in the 
Siberian mineral. Its spec. grav. — 5*43 to 5’7S; colour of the 
powder dark-brown. A specimen of columbite, from Bodenmais 
(spec. grav. = 6-29; streak black), contained almost pure pelopic 
acid. Hermann believes, however, that his niobic acid. Which 
is obtained in the purest state from seschynitc, is somewhat different 
from the acid which Rose has designated by this name.—According 
to Hermann, the general formula of the columbites is = 2 RO, 
3 (I10 2 , Nb0 2 , Pe0 2 ), that of the tantalite from Finland = 2 RO, 
3 TaO a .—Damour assigns the same formula to No. IV. In con¬ 
sequence of the high spec, grav., he considers as very improbable the 
presence of Nb0 2 and Pe0 2 , in addition to Ta0 2 ; On the other 
hand, he believes them to occur in the crystallized columbite 
(No. V.). 

Samarsklte ( l?ranotantallte; Yttrollmenlte). —Hermann, as is 
well known, states that he has discovcred(l) the acid of a new metal, 
ilmenium, in the yttrotantalite from the Ilmen Mountains, which he 
now terms yttroilmenite. This mineral, of spec. grav. from 5‘614 to 
5‘68, as admitted by Hermann, so closely resembles the uranotan- 
talite of G. Rose(2), that the Siberian mineralogists regard them as 
one and the same mineral. Moreover, the specimens of the mineral 
which were sent by Hermann to G. Rose, were declared by the 
latter mineralogist to tie identical with uranotantalite. According 


(1) J. Pr. Chem. XXXVIII, 91, 119. 

(2) Pogg. Ann. XLV1II, 555: G. Rose, Rcise n. d. Ural II, 72. 
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to Auerbach, it is isomorphous with columbite. In specimens of 
uranotantalite (obtained from Samarski and Afdeef), which, accord¬ 
ing to H. Bose, is identical with yttroilmenite, but of lower spec, 
grav. (from 5-39 to 6*46), the latter has found only niobic and 
tungstic acids. Titanic acid, of which yttroilmenite is stated to 
contain 5*9 per cent, was entirely absent. A new investigation of 
the mineral obtained from Afdeef, performed by Peretz(l), under 
the direction of H. Bose, gave: 



Metallic acids. 

U 2 O a 

FeO 

YO 

MgO 

CaO and MgO. 

Total. 

1 . 

56-38 

14-16 

15-43 

915 

0-80 

0-92 

96-84 

2. 

56-00 

16-70 

15-90 

11-04 

0-75 

1-02 

101-41 

3. 

55-91 

16-77 

15-94 

8-36 

0-75 

1-88 

99-61 


together with traces of protoxide of copper in No. 2. The mineral 
was decomposed by fusion with KO, 2 SO s ; the effect is,, however, 
produced also by digestion with concentrated hydrochloric or sul¬ 
phuric acid. On closer examination of the metallic acids obtained, 
only niobic and tungstic acids were again found, which, together, 
exhibited the reactions assigned by Hermann to ilmcnic acid; 
hence Bose altogether denies the existence of ilmenic acid, and the 
peculiarity of yttroilmenite. Uranotantalite he now terms samars- 
kitc, since the fpriner name is no longer admissible, in consequence 
of the absence of tantalic acid. Owing to the isomorphism of 
samarskite and columbite, he imagines the sesquioxide of uranium 
of the former to replace the pelopic acid of the latter, and points out 
that sesquioxide of uraniu m may possibly have an atomic constitu¬ 
tion similar to that of pelopic, niobic, and probably also to tantalic 
acid; in the same manner, Bose is inclined to admit that the 
yttria contained in samarskite may replace, in part, the protoxides 
of iron and of manganese. He is, however, of opinion that a satis¬ 
factory determination of the chemical constitution of samarskite, 
columbite, and tantalite, is still wanting. 

In several subsequent communications, Hermann(2) continues to 
assert that samarskite differs from yttroilmenite, whose formula he 
assumes, on the ground of his former analyses, to be [YO, FeO, UO], 
[IlOjj, Ti0 2 ] ; he still insists upon the peculiarity of ilmcnic acid, 
which, according to his statement, is also to be met with in the pyro- 
chlore and columbite' from the Ilmen Mountains, and in the North 


(1) Pogg. Ann. LXXI, 157; Berl. Acad. Ber. 1847, 131 (in abstr.); Ranunelsb. 
Handw. 3. Suppl. 105, 129. 

(2) J. Pr. Chem. XL, 475, 476 ; J. Pr. Chern. XLII, 129 ; J. Pr. Cbem. XLIV, 216. 

VOL. II. F F 
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American columbite. H. Rose, (l) on the contrary, declares that an 
acid, prepared by Wohler from the pyrochlorc of Miask, is likewise a 
mixture of niobic and tantalie acids, with a small quantity of tungstic 
and pelopie acids. He points out, moreover, that the difference in 
the spbe. grav. of samarskitc and of yttroihnenite, is probably due to 
the fact of his having employed the mineral, in its normal state, 
whereas Hermann operated upon the mineral after ignition. By 
ignition, the spec. grav. is stated to be diminished. 

Tungstates. Wolfram.-— Kussin(2) lias analysed wolfram 
from Zinnwald, and Kcrndt(3) (under the direction of H. Rose) 
has investigated the same, together with wolframs from 13 other loca¬ 
lities, 8 of the latter not having been previously examined (No. 2. 
to 8. and 10). The classification of the wolframs by Brcithaupt 
into the oligonous variety (streak reddish-brown; spec. grav. from 
6-9 to /•]), and the diatomous variety (streak blackisli-brown; spec, 
grav. from 7‘3 to 7‘5) appears to be supported by these analyses, 
since the former pretty accurately agree with the formula 2 (FeO, 
W0 3 )+ 3 (MnO, W0 3 ), whilst the latter arc represented by the 
expression 4 (FeO, W0 3 )+MnO, W0 3 .—Kcrndt determined the 
tungstic acid by fusing the pulverized mineral with carbonate of 
soda, exhausting the fused mass, precipitating the solution with 
nitrate of suboxidc of mercury, and igniting. The acid thus obtained, 
was examined in every case by means of hydrofluoric and silicic 
acids. In some varieties Kerndt believed that he has recognised a 
small amount of niobic acid. 


Kussin. 


Tungsten from Zinnwald. 


Calculated. 

Found. 

5 WO, 

76-89 

75-89 

75-92 

75-90 

2 FeO 

9-30 

9-43 

9-38 

9-40 

3 MnO 

13-81 

13-80 

14-04 

13-86 

1000 

9912 

99-34 

9916 


(1) Pogg. Ann. LXXII, 469; Berl. Acad. Ber. 1847, 279; J. Pr. Chem. XLII, 252; 
Pogg. Ann. LXXIII, 449. 

(2) Rammelsberg’s Ilandw. 3. Suppl. 127. 

(3) J. Pr. Chem. XLII, 81. 
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Kerndt. 



Zinnwald. 

Lock Fell. 
Cumberland. 

Neu bescheert 
Gliick. 
Freiberg. 

Huntington. 

Connecticut. 

TrumbuL 

Connecticut. 

■gst 

,at« 

w 

a 

cj • 

If 

o «* 

C/2 

Altenberg. 

Spec. grav. 

i 

• 

2. 

3. ■ 

4. 

5. 

6. 

7. 

8. 

Grains . 

7-22 

7-231 

7-223 

7-411 

7-218 

7-231 

7-482 

7-198 

Powder . 

7-23 

7-239 

7-229 

7-486 

7-269 

7-230 

7-535 

7-189 

Calculated: 





Found 





_ /v _ 





A 





5 WO., 

76-89 

70-34 

73-62 

75-96 

75-83 

75 47 

75-76 

75-80 

75-68 

75-43 

2FeO 

9-30 

901 

954 

9-5A 

9-20 

9-53 

9 73 

9-78 

9-56 

9-64 

3 MnO 

13-81 

14-20 

14-85 

14-49 

15-56 

14-26 

14-49 

14-41 

14-30 

14-90 


1000 

o 

6 

o 

10001 

99-98 

100-59 

99-26 

99-98 

99-99 

99-54 

99-97 


Kcrndt. 



Ehren- 

frieders- 

dorf. 

Nert- 

schinsk. 

Monte¬ 

video. 

Chante- 

loube. 

Ilarz- 

gerode. 

Godolphins- 
ball. Cum¬ 
berland. 

Spec. grav. 

9. 

10. 

11. 

12. 

13. 

14. 

Grains 

7-499 

7-496 

7-499 

7-480 

7-225 

7-209 

m Powder 

7-540 

7503 

7-513 

7-510 

7-228 

7-230 

Calculated: 



Found: 



5 WO, 

76-82 

75-85 

•75-64 

76-02 

75-82 

75-90 

75-92 

4 FeO 

18-59 

19-26 

19-55 

19-20 

19-32 

19-24 

19-35 

1 MnO 

4-59 

4-89 

4-80 

4-75 

4-84 

4-80 

4-73 


10000 

10000 

99-99 

99-97 

99-98 

99-94 

100-00 


Kerndt has, moreover, determined the crystalline form of wolfram. 
His measurements (principal axis : macrodiagonal: brachydiagonal = 
0*8134 : 1.: 0-8659), closely agree with those of Phillips. He 
believes, with G. Rose, that this mineral belongs to the rhombic 
system, inasmuch as the hemihedric occurrence of the planes of the 
octahedron, as well as the dissimilar appearance and expansion of 
the front and back planes of | P cc, in consequence of which, this 
mineral was believed to belong to the monoclinometric system, is 
only met with in the wolframs of certain localities, e. g., Zinnwald. 
In the latter variety, Kerndt observed a new twin fohnation 
similar to .that of the cross-stone, and 2 parallel penetrations in 
the direction of 0 P and oo P oo. 

V F 2 
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Ttammelsber'g(l) has analysed a brownish-red, acicular mineral 
from Schlackenwalde, surrounded by lithomarge, with disseminated 
fluor-spar and apatite. Spec. grav. = 6*45. 

WO s . FeO. MnO. CaO. Al a O a . Si0 3 . Loss on P0 6 and FI. Total. 

■ ignition. 

67-05 6-72 19-73 302 1-01 108 078 061 1000 

Scheeiitine. —Kcrndt(2) has investigated the tungstate of lead 
from Zinnwald. His measurements agree within a few minutes 
with those of Levy. P = 131° 24' 46" (middle-edges); 99° 44' 24" 
(polar edges). Principal axis = 1 -567. He observed P . £ P. P 
oo.qdP.OP. Hardness=3i to 4. Spec. grav. in grains=8-103, 
in the form of powder = 8-127; streak almost colourless, somewhat 
inclining to yellow. He found the composition of clove-brown 
crystals = (PbO, CaO, FeO, MnO), W0 3 . 



W0 3 . 

PbO. 

CaO. 

FeO and MnO. Total. 

1 . 

51-43 

4712 

1-26 

0-31 

100-12 

2. 

5203 

44-86 

1-53 

0-63 

9905 

Calculation . . 

51-58 

48-42 

— 

— 

100-00 

MT olybdatcs. 

Yellow 

Lead-Ore.- 

-John 

13rown(3) 

has decom 


posed yellow lead-ore, from a locality not mentioned, by digestion 
with hydrosulphatc of sulphide of ammonium, and determined the 
Pb as PbO, C 3 0 3 , and the Mo as MoS 3 . 



Calculated. 

Found. 

PbO . 

. . 61 48 

60-23 

MoO, . 

. . 38-52 

3919 


100-00 

99-42 


Vanadates. Pyromorphttc containing? Vanadium. —On l’e-opcning 
an abandoned mine, mina grande, near San Yago, in Chili, a vein of 
dingy-yellow, compact pyromorphite (I) has been discovered nearly 
0-5 metre in thickness. In the numerous cavities of this vein., a 
brownish-black earthy mass is contained (II), which likewise fre¬ 
quently forms compact nodules of brownish-yellow streak. They 
fuse even in the flame of a candle to a black bead. Domeyko(4) 
has analysed both substances.. 



PbO. 

CuO. 

V0 3 . 

AsO s . 

PO g . 

PbCl. 

SiO s ? 

CaO. 

AL,0„ and 
Fe.,0.,. 

Clay. 

HO. 

Total. 

I. 

58-3 

0-9 

1-8 

11 5 

51 

9-0 

! __ 

7-9 

1-1 

20 

1-1 

98-7 

II. a. 

54-9 

14-6 

13-5 

4-6 

0-6 

0-3 

1-0 

0-5 

3-5 

1-0 

2-7 

97-2 

II. b. 

51-9 

16-9 

13-3 

4-6’ 

0-6 

0-3 

1-3 

0-5 

3-4 

1-5 

2-7 

970 


(1) Rammelsberg’s Handworterb. 3. Suppl. 127. 

(2) J. Pr. Chcm. XLII, 81. 

(3) Phil. Mag. [3] XXXI, 253 ; J. Pr. Chcm. XLII, 432. 

(4) Compt. Rend. XXIV, 793 ; Ann. des Mines [4] XIV, 145. 
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Since in II a. and b. the oxygen contained in PbO : CuO : V0 3 = 
3*7 : 3*4 : 3*4, Domeyko believes that we may assume the exist¬ 
ence of a definite compound of the formula 6 PbO, V0 3 +6 CuO, 
VO s . 

voibortiiite-— Volborthite, which has hitherto been met with 
exclusively in the Uralian Mountains, has been found by Crcdner(l) 
upon a vein of brown iron-ore of the Gottlob's mine, near Friedrichs- 
rode. It occurs interpenetrated by pyrolusite, and by a new cupreous 
manganese-ore (crcdnerite); or in the form of an incrustation upon 
psilomelane. Credner has investigated I. foliaccous volborthite, 
spec. grav. = 3*495 ; II. a fine grained, grey variety, spec. grav. = 
3*86; and III. a finc-grainfcd, siskin-grcen-coloured specimen. 



CuO. i 

CnO. 

MgO. | 

MnO. 

vo :i . 

HO. 

I Insoluble. | 

Total. 

I. 

44-15 

12-28 

0-50 

0-40 

36 58 

4-62 

| 010 | 

98-63 

Calculation 

45-81 

1316 

— 

— 

37-39 

3 64 


100-00 

II. 

38-27 

16 65 

0-92 

0-52 

39-02 

5-05 

0-76 | 

101-19 

III. 

38-90 

17-40 

0-87 

0-53 

! 36-91 

4-62 

0-77 

100-00 

Calculation 

39-29 

18-82 

— 

— 

38-18 

3-71 

— 1 

100-00 


Credner adduces the general formula 4 ItO, V0 3 + H0, or more 
correctly 3 JtO, VO s + RO, HO? In I. 110 = f lime, and \ pro¬ 
toxide of copper, while in II. and III. it represents of the former, 
ami f of the latter. 

Arsenlates. Contiurrlte.—This mineral, fii’st analysed by Fara¬ 
day (2), and subsequently by Kobell(3), has been again investi¬ 
gated by Raminclsberg^t) and by Elyth(5). Arsenious acid 
may be extracted from it by water, potassa, carbonate of ammonia, 
and by hydrochloric acid ; the two latter likewise remove suboxide of 
■copper.—According to Rammelsberg, hydrochloric acid dissolves 
62*29 per cent of Cu 2 0 and 3*70 of As0 3 . In the unaltered and 
coloured residue there remain 12*81 of Cu; 13*89 of As; 2*20 of S; 
0*70 of Fe 2 0 3 and Si0 3 . Condurrite, moreover, contains 5*83 HO. 
Two analyses of the entire mineral gave as the mean 70*26 of Cu ; 
18*27 of As; 0*66 of Fe, and 1*07 of residue. 

Blyth has made not less than 13 analyses, in which the amount 
of arsenic varied, between 17*37 and 19*88 per cent, and that of the 
copper between 55*47 and 60*83 per cent; lie gives as the mean of 
the four best analyses 60*21 of Cu; 19*51 of As; 0*25 of Fe; 

(1) Jahrb. Miner. 1847, 1. Hft.; Pogg. Ann. LXXIV, 546. 

(2) Phil. Mag. 1827, 286. 

(3) J. Pr. Chem. XXXIX, 204 ; Berz. Jahresber. XXVII, 258. 

(4) Pogg. Ann. LXX1, 305 ; Raramclsbcrg’s Handwortcrb. 3. Sujipl. 19. 

(5) Chem. Soe. Qu. J. I, 213; Ann. Ch. Pharm. LXVI, 362. 
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c °rt£“ r ' 2-33 of S; besides 27‘70 per cent of water, organic matter, and 
oxygen.—Both chemists regard condurrite, not as a definite com¬ 
pound, but as mixture of suboxide of copper, arsenious acid (copper 
pyrites, Blyth), and the residue of an arsenical copper, by whose 
disintegration the mineral has been formed. Rammelsberg calcu¬ 
lates the formula of the original arsenical copper, from the portion 
which is insoluble in hydrochloric acid, as Cu. 2 As 3 ; Blyth, however, 
deduces the formula Cu 6 As from that of the entire mineral [the 
composition, according to Domeyko(l), of white copper from Cala- 
bazo, in Chili], although he himself proved that the original relation 
between the copper and arsenic can no longer exist in condurrite. 

Phosphates. Pyromorphlte (as a Furnace-Product). —From the 
iron-furnace at Asbach (district of Bcrnkastel, Mosel), where iron- 
ore, containing phosphoric acid and protoxide of lead, is smelted, 
Noeggerath(2) obtained specimens of pyromorpliite in well-formed 
six-sided prisms, and in bud-shaped aggregates, which remain 
attached to the stones of the masonry. 

Monazite. —In opposition to Kcrsten(3), Berzclius(4) and- 
Wbhler(5), IIermann(6) has repeatedly denied the presence of 
thoria in monazite from Miask. He formerly imputed to Kersten 
the having confounded sulphate of sesquioxide of lanthanium with a 
salt of thorium ; now he declares that it was a newly-discovered basic 
sulphate of protoxide of cerium. According to the experiments of 
Hermann, the cerium is contained in monazite, -not in the form of 
sesquioxide, but as protoxide; hence he now corrects his earlier 
analysis as follows: 

PO r> . CeO. LaO. CaO. MgO. SnO s . ‘ Total. 

2805 3736 27-41 1-46 0-80 1-75" 96-83 

The loss of 3-17 per cent, which is here evident, arises from water 
which was not before observed; since, by igniting the mineral in the 
air, it is exchanged for the oxygen required in the formation of 
sesquioxide of cerium. The stannic acid is contained in the form of 
a stannate, 3 BO, 2 Sn0 3 , which may be removed by lixiviation. 
After deducting the latter, the analysis agrees with the formula 
proposed by Berzelius, 3 (CeO, LaO), PO s (7). 

ULonazitoide. —I!ermann(8) has found a new' mineral, occurring 
together with monazite, and to which he assigns the name mona- 

(1) Ann. des Mines [4] III, 9. (5) Pogg. Ann. XLVII, 424. 

(2) Jabrb. Miner. 1847, 1. lift. (6) J. Pr. Chem. XL, 21. 

(3) Pogg. Ann. XLVII, 395. (7) Berzelius’ Jahresber. XX, 245. 

(4) Berzelius’ Jahresber. XXV, 377. (8) J. Pr. Chem. XL, 28. 
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zitoidc. It is very similar to the former, and possesses exactly the 
same crystalline form. Colour brown ; lustre resinous j translucent. 
Hardness = 5. Spec. grav. = 5*281. Highly luminous, but in¬ 
fusible, before the blow-pipe; only partially decomposed by hydro¬ 
chloric acid, with evolution of chlorine. Composition : 

P0 6 . TaO a ? CeO. LaO. CaO. HO. Total. 

17*94 6-27 49-35 21-30 1-50 1-36 97-92 

besides traces of MgO and Fe 2 0 3 . The acid which is analogous to 
tantalic acid resembles that contained in the tantalite from Finland. 
Hermann believes it to occur as 2 RO, Ta0 2 , which he deducts, 
as he did stannic acid in monazitc, and adduces for monazitoidc 
the formula 5 (CeO, LaO), P0 5 .—Monazite and monazitoidc, accord¬ 
ing to Hermann, form hctcromeric mixtures which have a spec, 
grav. of from 5*12 to 5*25. A crystal thus constituted, and of spec, 
grav. 5*18 gave 22*70 P0 5 ; 3*75 Ta0 3 ,* 73*55 110, and, therefore, 
contained nearly equal parts of both minerals. 

Aiuauditc. —Damour(l) has described a new mineral, which is allied 
to triphylline, and was discovered by Mathieu in the graphic granite 
near Chantcloube (Limoges). It occurs in large foliaceous masses of 
a clove-brown colour, exhibiting a perfect cleavage in two directions, 
and an imperfect cleavage in the third. The planes of cleavage are 
at right angles to each other. In thin splinters, translucent. It 
scratches fluorspar, but is itself scratched by steel. Spec., grav. 
= 3*468. Heated in a flask it decrepitates, and readily fuses before 
the blow-pipe, with intumescence, to a non-magnetic bead. It 
readily dissolves in hydrochloric acid with evolution of a trifling 
amount of chlorine. 



PO s . 

Fe„O r 

MnO. 

MnO... 

NaO. 

110. 

Si0 3 . 

Total. 

Found . . 

. 41-25 

25-62 

23-08 

1-06 

5-47 

2-65 

0 60 

99-73 

Calculated 

. 42-63 

23-38 

26-63 

— 

4-67 

2-69 

— 

100-00 


Formula = 3 (j> MnO, J- NaO), P0 5 +Fe 2 O.,, P0 B + 1I0. 

Vlrlanitc.— Respecting the formation- of this mineral, comp. I, 
339. 

Gibbsitc.—Hermann(2), by his investigation of hydrargillite (comp. 
II. p. 393), was likewise induced to analyse gibbsite. He found 
that Torrey and Thompson have overlooked the phosphoric acid 
which is present to the amount of 36*87 per cent, as at a former 

(1) Compt. Rend. XXV, 670; Ann. des Mines [4] XIII, 341; J. Pharm. [3] XIII, 
160 (in abstr.); J. Pr. Chcm. XLI1, 453. 

(2) J. Pr. Chem. XL, 32. 
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Gibbiite. period Davy, Klaproth, Gregor, and John had missed this 
acid in wavellite. The composition is=Al 2 O s , P0 5 -f 8 HO, which, 
as Rammelsberg(l) remarks, is the composition of artificial phos¬ 
phate of alumina, prepared by precipitating alum with phosphate of 
soda. 



AI g 0 8 

ro„. 

HO. 

Residue. 

Total. 

Found . . 

. I. 2613 

36-87 

35-00 

200 

10000 


II. 26-66 

37-62 

35-72 

, — 

10000 

Calculated 

. . . 26-38 

36-65 

36-97 

— 

100-00 


Hermann does not state that he has examined-for fluorine. 

Lazuiltc.—By numerous measurements of lazulite from Wehrau, with 
the reflective-goniometer, Priifer(2) has pointed out that this mineral 
belongs to the monoclinomctric and not to the rhombic system of 
crystallization. His statements are; a = 88° 2'; principal axis: or¬ 
thodiagonal : clinodiagonal: = 1*708 : 1 : 0‘975 ; P = 99° 40' and 
100° 20' in the clinodiagonal principal section, 97° 30' in the ortho¬ 
diagonal principal section, 135° 25' in the base; Poo = 120° 20'; 
(P oo) = 01° 25'; oo P = 91« 30'; P oo : 0P=118° 30'.—The crys¬ 
tals, possessing numerous planes, are either prismatic by the predo¬ 
minance of + P, or tabular from the prevalence of — P oo. They 
exhibit, moreover, for the most part a twin formation, in the direction 
of oo P oo, and present a rhombic pyramidal appearance. In other 
cases a twin formation is perceptible in the direction of — § P. Hai- 
dinger states that lazulite exhibits the phenomenon of dichroism(3). 

Phosphorochalctte and Elilltc.—Rhodius(4) has analysed, under 
the direction of Will, I. phosphorochalcite from Rhcinbreitbach; 
and II. ehlite from Ehl, near Linz. (The former occurs in reniform 
aggregates, with projecting extremities of well-formed crystals. In 
thin splinters transparent, and emerald-green. The latter is very 
similar to the preceding mineral, only somewhat brownish, and on 
application of heat it suddenly splits into delicate fibres. Ettling). 
Both minerals were extremely pure, and especially free from arsenic 
acid. 



CuO. 

PO R . 

HO. 

Total. 


I. 70-8 

20-4 

8-4 

99-6 

Calculation . 

. . 70-64 

21-36 

800 

100-0 


II. 631 

28-9 

73 

99-3 

Calculation . 

. . 63-83 

28-94 

7-23 

100-0 

(1) Ratumelsb. 11 andw. 3. Suppl. 48. 





(2) llaidinger’s Abliandl. (comp. II, 379) I, 169; Haiding. Berichte II, 226. 

(3) Maiding. Abhandl. I, 175. 

(4) Ann. Cb. Pharm. LXI1, 369. 
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Phosphorochalcite is accordingly 3 CuO, P0 5 + 3 (CuO, HO), as 
Kuhn had previously found; the formula of ehlite, however, is 
3 # CuO, P0 5 -f CuO, 2 HO.—Since his analysis of ehlite agrees with 
that of libethcnite by Berthier(l), Rhodius is inclined to regard 
both as identical; but whoever has seen these minerals will agree 
with Iiausmann(2), that they differ in their appearance too con¬ 
siderably to admit of their being united under one head. Kuhn's(3) 
cupreous diaspore, of which one is reminded by the deportment of 
ehlite under the influence of heat, contains 69'61 per cent of prot¬ 
oxide of copper. 

vranite.— Werther(4) has analysed uranite from Autun I., and 
chalcolite from Gun nisi ah e II. 


PO a . 

U 2 0 3 - 

CaO. 

BaO. 

CuO. 

Si0 3 . 

Earthy 

matter. 

HO. 

Total. 

1. 1400 

63-28 

5-86 

1*03 

— 

— 

— 

14-30 

98-47 

II. a. 15 01 

58-45 

— 

— 

— 

— 

— 

15-22 

— 

b. 13-52 

57-20 

— 

— 

— 

— 

0-61 

15-55 

— 

e. 14-40 

60-80 

— 

— 

8*27 

0*49 

0-22 

— 

— 


The analyses agree with the formula adduced by Berzelius; 
Werther, however, proposes the simpler (?) expression [(CuO, CaO) 
+ 2 U 2 O.J, P0 5 + 8 HO, because lie had found that in a recently 
discovered crystalline compound (2 U 2 0 3 , HO), P0 5 + 8 HO (comp. I. 
320), the basic water may be replaced by protoxide of copper on 
boiling with basic acetate of copper, artificial chalcolite being thus 
produced. (Comp, also I. 321). It may be mentioned here that 
Genth(5) has found uranite on fossil-wood in the Seven Moun¬ 
tains. 

Struvite. —By repeated investigation of struvite, IJlex(6) found 
that this mineral contains a portion of protoxide of iron and of 
manganese. His new analyses lead, however, to the recognized 
formula NH 4 0 + 2 (MgO, FeO, MnO) + F() 6 + 12 HO. 


Nil 

j and IlO. 

MgO. 

FeO. 

MnO. 

PO„ 

Total. 

1 . 

53-62 

15-50 


1-11 

28-90 

9913 

II. 

53-64 

1315 

2-22 

. 201 

28-05 

99-07 

III. 

53-76 

13-46 

3-06 

1-12 

28-56 

99-96 

IV. 

54-62 

11-72 

4-15 

1-94 

27-24 

99-67 


(1) Ann. des Mines VUI, 334. 

(2) Hausmann’s Handb. d. Min. 2. Aull. 11, 1100. 

(3) Ann. Ch. Pharrn. LI, 125. 

(4) J. Pr. Client. XLIII, 332. 

(5) Ann. Cli. Pharrn. LXVI, 280. 

(0) Ann. Ch. Phann. LXVI, 41. 
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The ammonia and Water were not separately determined.—With 
regal'd to the axes of struvite, comp. I, 20. 

Sulphates, c destine.—The well-known fibrous celestine frqpi 
Domburg, near Jena, contains, according to an analysis made in 
Rammclsberg's laboratory by Maddrell(l), 54*781 per cent of 
SrO, T416 of CaO and 43*756 of S0 3 . 

Heavy-spar. —Fresenius(2) has analysed granular bcavy-Spar 
from Naurod, near Wiesbaden. 

BaO, S0 3 . SrO, S0 8 . Fcj O a . SiO s . HO. Total. 

89-47 1-85 0-29 8 15 0-08 99-84 

Epsomite.-—Upon an old bricked-up shaft of the mine at Rudain, 
near Kbnigsbcrg, in Hungary, Jurasky(3) found the rock, containing 
a large amount of felspar and iron pyrites, incrusted two fingers in 
thickness with epsomite and sulphate of protoxide of iron. In the 
drusic cavities were found small six-sided crystals which, according to 
Haidinger's investigation, consisted of optically biaxial and mono- 
clinometric tables : (oo P oo). oo P oo . 0 P. P oo, with 2 angles of 
about 92°, the others being about 134°. Analysis yielded: 

A1 2 O s . FeO. SO g . HO. Insoluble matter. Total. 

14-30 2-15 30-75 44 00 2 01 9981 

which, after deducting the iron as sulphate of the protoxide, leads to 
the recognized formula Al 2 O g , 3 S0 3 +38 HO. 

Ltewcite.—Haidinger(l) has described and named a new mine¬ 
ral discovered .by ,S eh wind at Ischl. It occurs in crystalline 
masses of an inch in size, and associated with large foliated anhy¬ 
drite. It is indistinctly cleavable in the direction of a tetra¬ 
gonal pyramid with lateral edges of about 105° 2', and terminal 
edges of about 111 0 44', whence the principal axis =1-3. It is 
more perfectly cleavable in the direction of oo P and oo I* oo, and 
very distinctly in the direction of 0 P. Optically uniaxial. Doubly 
refringent : O = 1-491, E = 1*494. O-axis attractive. Lustre 
vitreous; colour sometimes yellowish-white, sometimes honey-yellow. 
Hardness = 2-5 to 3; brittle. Spec. grav.=2*376. Taste feebly 
saline and astringent. Composition according to Karafiat: 

NaO. MgO. SOg. 110. Fa,O a and Mn^Og. MuO. Total. 

18-97 12-78 52-35 14-45 * 0-66 trace 99-21 

(1) Rammclsb. Ilandw. 3. Suppl. 3G. 

(2) Ann. Ch. Pharrn. LXIII, 390. 

(3) Oestr. Blatter fur Lit. 1847, 434; Ilaid. Ber. (comp. II, 379) II, 332 ; Jalirb. 
Minor. 1847, 848. 

(4) Abhandl. der K. Bohm. Ges. d. W. [5] IV; Haid. Ber. II, 266. 
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A somewhat smaller amount of magnesia and soda was found, than 
that required for saturating the sulphuric acid. Starting upon the 
quantity of the latter we obtain 39*38 MgO, S0 3 , 46*45 NaO, S0 3 
and 14*45 HO, agreeing with the formula 2 MgO, S0 8 + 2 NaO, 
S0 3 + 5 HO. It is, however, more probable that this mineral is a 
compound of 1 equiv. of the double salt with 2 HO, and that the 
excess is hygroscopic. John's bloedite(l) may possibly be identical 
with lceweite. 

Medjidite. —Lawrence Smith(2) has found two new uranium- 
minerals upon the pitch-blende from Adrianople, one of which he 
named in honour of the Sultan Medjid, and the other after 
Liebig (comp. II, 449). Medjidite is imperfectly crystalline, 
transparent, and of a dark amber-yellow colour. Its planes of 
fracture exhibit a resinous lustre. Hardness = 2*5. Spec. grav. not 
stated. Heated in a flask it yields water, assumes a dark-yellow 
colour, and becomes black w r hen ignited. When heated with fluxes 
before the blow-pipe it exhibits the reactions of uranium. It dis¬ 
solves in dilute hydrochloric acid, but is insoluble in water. Compo¬ 
sition : U 2 0 3 , S0 3 + CaO, S0 3 +15 HO. The details of the analysis 
are not given. 

Sulphate of Protoxide of Copper with Protochlorlde of Copper.- 

Arthur Conncl(3) has investigated a crystallized mineral from 
Cornwall, occurring in fine needles which, according to Brooke, 
belong to the hexagonal system. It is translucent, of a vitreous 
lustre, and of a dark-blue colour; when in fine fibres the colour is 
light-blue; insoluble in boiling w r atcr, but readily soluble in nitric or 
hydrochloric acid. Qualitative analysis pointed out the presence of 
CuO, S0 3 and Cu Cl, besides a little water; for quantitative exami¬ 
nation a sufficient quantity of the mineral could not be obtained. At 
present only 10 specimens of this mineral are known, one of which is 
preserved in the British Museum. " 

Anhydrous Carbonates. Formation of Stalactites.— In the 
stalactites of the so-called Galmeihohle (Calamine cavern), and of the 
Frauenhohle (Ladies cavern), near Neuberg, inStyria, Haidingcr(4) 
has observed that the lime is, in the first instance, deposited from the 
water in the form of a gelatinous substance resembling mountain- 


(1) Rammelsberg’s Ilandworterbucb, 3. Suppl. 27. 

(2) Ann. Ch. Pharm. LXVI, 253. * 

(3) Report.of tbe British Association for 1847, 49 ; Edinb. New Phil. Journ. XLIII, 
244 ; J. Pr. Chem. XL1I, 453. 

(4) Wien. Acad. Ber. II, 202 ; Hauling. Bcticbtc (comp. 11, 379) IV, 358. 
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meal, which, by the interposition of the water impregnated with 
carbonic acid, becomes slowly fibrous, then of a columnar struc¬ 
ture, and finally assumes the characteristic properties of calcareous 
spar, admitting of perfect rhombohedric cleavage. 

Calcareous Spar. —Dcscloizcaux(l), during his residence in 
Iceland, has prosecuted some inquiries respecting the occurrence of 
double-spar. It is found of the known purity only at a single 
spot, mentioned by Robert, namely, in a narrow ravine at the 
entrance of the little Bay of Eskifiordur, the most northerly of the 
two arms in which the Bay of Rbdefiordur terminates. The calca¬ 
reous spar is seen only on one side of the ravine, where it occupies a 
space of 17*8 metres in length, and 4’2 metres in height, filling large 
vesicular cavities of a black rock resembling basalt. In one of these 
cavities occurs a mass of about C metres in breadth, and 3 metres 
in height, exhibiting in its outlines a single rhombohedron It. 

Schnabel(2) has analysed double-spar from Brilon (I); Hoch- 
stetter(3), white crystallized calcareous spar of spec. grav. 2 702 (II); 
ltichter(4), calcareous spar obtained from black lime-stone super¬ 
imposed upon gypsum, from Altcnmarkt (III ); this specimen con¬ 
tained hydrosulphuric acid which imparted a black colour to lead- 
paper. Gibbs(5) has analysed calcareous spar containing zinc, from 
the calamine-mines of Olkucz (IV); and Monheim(6), the same 
mineral from the calamine druses at the Altenberg, near Aix-la- 
Chapelle (V and VI) : 



CaO. 

MgO. 

FeO. 

ZnO. 

SiO a . 

co„. 

no. 

Total. 

I. 

55-30 

013 

— 

— 

— 

43-52 

107 

100-02 

II. 

5600 

trace 

1*60 

— 

1*90 

43-45 

— 

102-95 

III. 

5610 

— 

— 

— 

— 

43-80 

010 

10000 

IV. 

50-76 

0-85 

0-51 

4-07 

-T- 

43-81 

— 

10000 

XaO, CO.,. 

FeO, CO 


ZnO, CO a . 

MnO, CO,. 

Si0 3 . 

Total. 

V. 

89-27 

9-31 


1-64 * 

— 



100-22 

k r I. 

89-56 

3-23 


I-01 

0-69 


0-18 

99-67 


Sandstone from Fontainebleau.— The well-known rhombohedrons ot 
calcareous spar from Fontainebleau contain, according to an analysis 


(1) Bulletin Geologique [2] IV, 768 ; Jahrb. Miner. 1848, 590 (in abstr.) 

(2) Beilage zum Osterprogramm 1847 der Realschule zu Siegen, 11. 

(3) J. Pr. Chem. XL1II, 316? 

(4) Haidingcr’s Berichte (comp. II, 379) II, 479. 

(5) Uarnmelsb. Handworterb. 3. Suppl. 62. 

(6) Rammelsb. Ilandw. 3. Suppl. 62. 
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of Morlot(l), 58, and even as much as 95 per cent of mechanically 
mixed sand. The trifling residue of calcareous spar was endowed with 
so much power of crystallization as to form with the preponde¬ 
rating mass of sand rhombohcdrons 2 inches in size, retaining the 
property of cleavage. A similar phenomena is observed in the 
sandstone of Walsee and Berg, the grains of which, T '- 0 -th of an inch 
in size, are cemented together by cleavable lime. 

Ankerite. —Siemianowsky(2) has analysed ankerite from the 
Eathhausberg, in Salzburg. Composition : 

CaO, CO.. MnO, C0 2 . FeO, C0 2 . Total. 

85-83 . 13-36 MO 100-29 

Bitter-spar.— Ott(3) has analysed a specimen of bitter-spar (I) 
from Kapnik, crystallized in the form of E.4R, in which R= 
106° 16', 4 R = 66° 5 '; hardness = 3*5, spec. grav. = 2-89. 
Gibbs(4) has examined coarse-grained, crimson-rcd bitter-spar, 
cleavable into rhombohcdrons, from Prizbram (II). It is distin¬ 
guished by containing CoO, C0 2 , which has hitherto been met 
with only in the calcareous sinter from Riechelsdorf. Gcrned(5) 
has analysed the “ rauhkalk” from Beyenrode, in the Thiiringer- 
wald (II). 



CaO. 

MgO. 

FcO. 

MnO. 

CoO. 

CO„. 

Total. 

I. 

29-43 

19-60 

0-68 

3-60 

— 

16-50 

9981 

II. a. 

31-72 

16-63 

1-36 

— 

517 

4512 

100-00 

b. 

31-86 

17-37 

.1*16 

— 

4-24 

45-37 

10000 

III. 

28-93 

23-46 

3-48 

— 

— 

42-45 

98-31 


All approximately lead to the formula CaO, C0 2 + RO, C0 3 . 
magnesite.— Brunner(G) found a specimen of magnesite from 
Greece to be composed of: 

MgO. CO.. A 1 2 0 :i and.Fe.O3- Total. 

51-026 49-4*92 Traces. " 100-518 


(1) Haiding. Berichte (comp. II, 379) II, 107. 

(2) Holding. Berichte I, 193; respecting the structure of ankerite, comp. Leydolt ibid. 
I, 115. 

(3) Haiding. Berichte, II, 403. 

(4) Pogg. Ann. LXXI, 564 ; J. Pr. Chem. XLII, 458. 

(5) Rammelsh. Ilaudw. 3. Suppl. 26. 

(6) Verhandl. der Schweiz. Naturf. Gesellschaft in Winterthur, 1847 ; Jahrb. Miner. 
1848, 482. 
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Mesitine-npar (pistomesite). —At the suggestion of Breithaupt, 
Fritzsche(l) has analysed the crystallized mesitine-spar from Tra- 
versella in Piedmont (1); the same mineral (II) has likewise been 
analysed by Gibbs(2). Both found it to contain 2 (MgO, C0 2 ) + 
FeO, C0 2 , while, according to a letter communicated to Breit- 
haupt(3), Stromeyer had obtained equal equivalents of the two 
constituents.—Fritzsche(4), however, arrived at the latter composi¬ 
tion when analysing a specimen of mesitine-spar from Thurnberg, 
near Flackau, in Salzburg (IV), which occurs in rhombohedrons of 
107 H 18', and of a spec. grav. from 3-412 to 3-417 j hence Breit¬ 
haupt separates this variety of mesitine-spar from the others, as a 
distinct species, and assigns to it the term pistomesite.—The mean of 
the two foregoing ratios 5 (MgO, CaO, C0 2 ) + 3 (FeO, C0 3 ), ac¬ 
cording to Patcra(o), represents the mesitine-spar which accompanies 
the lazulite of Werfen(V). It is cleavable in the direction of B 
107° 10'), of a light-brown colour, and of 3-33 spec. grav. 



I. 

11 . 

III. 

IV. 

V. 

FeO 

24-18 

26-61 

35-13 

33-92 

27-37 

MgO 

28-12 

2712 

20-66 

21-72 

26-76 

CaO 

1-30 

0-22 

— 

— 

— 

CO„ 

45-76 

46-05 

44-21 

43-62 

45-84 


99-36 ‘ 

100-00 

100-00 

99-26 

99-97 


Earthy Carbonate of Manganese. —Kane(6) has found a stratum 
of earthy carbonate of protoxide of manganese several inches in thick¬ 
ness under a bed of turf which rests upon old red sandstone near 
Glandree, parish of Tulla, in the county of Clare, in Ireland. In 
colour the purest specimens equal that which is artificially prepared ; 
for the most part, however, it is yellowish-brown, from the turf with 
which it is mixed. Analysis yielded : 



MnO, C0 2 . 

CaO, CO„. 

FeO, COg. 

Clay and 
sand. 

Organic Mat. Water 
and loss. 

Total. 

1 

2 

74-55 

79-94 

trace 

2-43 

1501 

11-04 

0-33 

0-37 

10-11 

6-22 

10000 

10000 


(1) Pogg. Ann. LXX, 146. 

(2) Pogg. Ann. LXXI, 566. 

(3) and (4) Pogg. Ann. LXX, 146. 

(5) Oestr. Blatter f. Literatur, 1847,363; Haiding. Berichte (comp. II, 379) II, 296 ; 
IIaiding. Abhandl. 1,175; Jahrb. Miner. 1848, 65. 

(6) Phil. Mag. [3] XXXII, 37. 
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siderose —Rosengarten(l) has investigated a specimen of 
brownish-black, crystallized iron-spar (I), partly converted into brown 
iron-ore, from the Wdlch, in the Lavant-vallcy, in Carinthia. 
Glasson(2) has analysed almost perfectly white crystals from Bieber, 
in the Electorate of Hesse (II); Schnal>el(3) sphaerosiderite from 
the basalt of the Alte Birke mine, near Eiscm, in the vicinity of 
Siegen (III); Monhcim(4), some green crystals found upon the 
brown iron-ore from the Altenberg, near Aix-la-Chapelle (IV), having 
a spec. grav. =3*60, and containing a large amount of lime. 



FeO. 

Fe„0 3 . 

MnO. CaO. 

MgO. 

co 2 . 

Insol. 

Total. 

I. 

43-83 

11*30 

7-31 — 

2-44 

3512 

— 

1000 

II. 

5306 

— 

4-19 1-08 

2-23 

38-37 

0-48 

99-41 

111. 

43-59 

— 

17-87 0-08 

0-24 

38-22 

— 

1000 

8 (FeO, C0 2 .) 

2 (MnO, C0 2 ) 3 (CaO, CO..) 

SiO, 

i- 

Total. 


IV.- 

r 64-04 


16-56 20-22 

1-10 

101-92 

found. 

l 63-58 


15-81 20-61 

— 


100-00 

calculated 


Ferruwlnons zinc-spar (Capnlte).— Monhcim(5) has analysed the 
ferruginous zinc-spar from Altenberg, near Aix-la-Chapcllc, which is 
represented by Breithaupt as a distinct species, “ capnite 



Spec. 

grav. 

ZnO,C0 2 . 

FeO, C0 2 . 

MnO, C0 2 . 

CaO, C0 2 . 

MgO, C0 2 . 

Cala- . 
mine. 

Total. 

1 

4-09 

71-08 

23-98 

2-58 

2-54 

... 

_ 

100-18 

2 

4-15 

60-35 

32-21 

4-02 

1-90 

0*14 

2-49 

101-11 

3 

4-00 

58-52 

35-41 

3-24 

3-67 

— 

0-48 

101-32 

4 

4-04 

55-89 

36-46 

3-47 

2-27 

— 

0-41 

98-50 

5 

400 

40-43 

53-24 

2*18 

5-09 

_ 

__ 

100-91 

6 


28-00 

67-00 

— 

500 

— 

— 

100-00 


Since the amount of iron, as was to be expected, proved to be 
exceedingly variable, Monhcim considers the assumption of a 
distinct species to be inadmissible, and proposes the term zincous 
iron-spar for the light-green varieties which arc rich in zinc, and the 
name ferruginous zinc-spar for the dark-green, or those varieties 
which have become brown by oxidation of the iron. 


(1) Rainmelsb. Handw. 3. Suppl. 112. 

(2) Ann. Ch. l’harni. LXTI, 91; comp. I, 338. 

(3) Osterpropramm dcr Realschule zu Siegen 1847, 7- 

(4) Verh. des Naturliist. Verclns der Preuss. Rheinl. 1848, 36 ; Jahrb. Miner. 1848, 
385. 

(5) Verh. des Naturhist. Vercins der Preuss. Rheinl. 1848,36; Rainmelsb. Handw. 
3. Suppl. 131. 
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Manganous SEinc-spar. —Monti eim has also investigated zinc-spar 
from Aix-la-Chapclle, which is distinguished by the large amount of 
manganese it contains. I. Light-green rhombohedrons of a spec, 
grav. = 4 03. II. A dark-green specimen, of a spec. grav. = 3*98; 
both(l) from the Herrenberg. III. A yellowish-white variety, from 
the Altenberg(2), of spec. grav. = 4*20. 



'znO.COj. 

| 

j 

MnO,C0 2 . 

1 

FeO, CO„. 

MgO,CO s 

i 

CaO.CO,. 

, 

1 

!siO a . 

HO 

Cala¬ 

mine. 

I. 

j 85-78 1 2 3 4 5 6 

7-62 

2-24 

4-44 

0-98 

i j 

| 0-09 

trace! 

_ ' 

II. 

! 74-42 I 

14-98 

3-20 

3-88 

1-68 

! 0-20 

0-56 

— 

III. 

84-92 

6-80 

1-58 

2-84 

1-58 

; — 

— 

1-85 


Tofal. 


10115 

98 92 

99 57 


Hydrated Carbonates. Emerald-nickel. —Silliman, Jun.(3) 
has described under the name of emerald-nickel a mineral (4) from 
Texas, in the county of Lancaster, Pennsylvania, where it occurs as a 
stalactitic incrustation upon chrome-iron; it appears to have been 
known to the American mineralogists, since 1846, under the name of 
green sesquioxide of chromium. This mineral is amorphous, having 
an uneven and somewhat scaly fracture. Hardness=3 to 3*5 ; spec, 
grav. = 2*57 to 2*693; highly lustrous; colour emerald-green, streak 
yellowish-green. Heated in a flask it yields water, and assumes a 
blackish-grey colour. Hydrochloric acid readily dissolves it, with effer¬ 
vescence, a portion of chrome-iron remaining behind. In a former 
analysis, Silliman overlooked the carbonic acid it contains, and 
regarded the mineral as NiO, 2HO;5). He now gives* the compo¬ 
sition NiO, C0 2 +2(NiO, 3HO). 


NiO. CO.,. 

Found . . 58-82 11-69 

Calculated . 59-73 11*06 


IIO. Total. 

29-49 10000 

28-61 100-00 


Hydro-nlckelmagnesite.— Shepard(6) assigns the name of hydro- 
nickelmagnesite to a correlative mineral which occurs at the same 
locality upon serpentine, containing magnesia in addition to the 


(1) Verhandl. des Naturhist. Vcreins der Freuss. Rheinl. 1848, 171. 

(2) Ramrnelsb. llandw. 3. Suppl., 131. 

(3) Sill. Am. J. [2] VI, 218. 

(4) Proceed, of the Boston Nat. Hist. Soe. 1846, No. 18. . 

(5) SiU. Am. J. [2] III, 407; Jahrb. Miner. 1848, 587; Fogg. Ann. LXXHI, 
154. 

(6) Sill. Am. J. [2] VI, 250. 
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above-mentioned constituents. It has only been qualitatively inves- uewrftc. 
tigated. 

LiebiRitc.— Lawrence Smith(l) has discovered a new mineral 
upon the pitch-blende from Adrianople, and has named it in honour 
of Liebig. It occurs in warty, transparent masses, perfectly cleavable 
in one direction, and of a beautiful apple-green colour. Hardness = 

2 to 2'5 ; spec. grav. not stated. Heated in a flask, it loses water 
and assumes a grey colour; exposed to a red-h’eat, it becomes black, 
and orange-red on cooling ; when more strongly heated it remains 
black. It gives with fluxes the reactions of uranium, and dissolves 
in hydrochloric acid with effervescence. The composition, according 
to the mean of two analyses made with a very small quantity of 
mineral,=U 3 0 3 , C0 2 + CaO, CO,+20 110. 



u 2 o 3 

- CaO. 

CO,. 

IIO. 

Total. 

Found . . 

38*0 

8-0 

10-2 

45-2 

101-4 

Calculated . 

36-3 

71 

111 

45-5 

1000 


Auririiaicitc. —A. Conn cl (2) lias investigated a foliaceons, pale- 
green, nacreous mineral, from Matlock. 

ZnO. CuO CaO MgO CO., HO Total. 

42-5 32 5 traces 27'5 102 7 

* 

According to its composition, this mineral is allied to aurichaloite 
or to buratitc. Since Connol did not separately determine the 
carbonic acid, the adduced formula 2 (ZnO, CuO), CO., + 110 appears 
somewhat questionable. 

• no rates, noracite.— On cleaning out a bore-hole at Stassfurth, a 
comparatively large quantity of a mineral resembling limestone has 
been brought up from a depth of 1400 feet, which Karsteii on 
closer examination has recognized as compact boi*acit.e(3). The 
surface of the fragments appeared corroded, and sometimes exhibited 
small crystals of rock-salt; fracture compact and uneven ; colour 
snow-white, becoming yellowish on exposure to the atmosphere. 
Hardness — 4*5; spec. grav. = 2*9134. . Under the microscope it 
appears amorphous, the powder, however, when heated on a metallic 
plate becomes pyroelectric, precisely as that of crystallized boracite(4). 


(1) Aim. Ch. Pharm. LXVI, 253. 

(2) Edinb. N. Phil. Journ. XLV, 36 ; J. Pr. Chem. XLV, 454. 

(3) Karsten’s Arch. XXI, 2. 491; Bcrl. Acad. Ber., Jan. 1847, 14 ; Pogg. Ann. LXX, 
557 ; J. Pr. Chem. XL, 314. 

(4) Report of the Brit. Assoc. 1847, Notices, 55 
VOL. II. 
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Analysis gave 29*48 per cent of MgO, 69*49 of BO3, and 1*03 of 
FeO, C0 2 , besides traces of MnO and FegO^ HO. Karsten be¬ 
lieves that boracite forms an essential part in the composition of the 
rock-salt mountain of Stassfurth, and justly alludes to the high 
interest which * the occurrence of boracite as a rock affords in 
reference to the exhalations of boracic acid in Italy and other 
places(l). 

Hankel(2) has performed a series of experiments by which he has 
proved that the alternation of the electricities at each of the elec¬ 
trical poles of boracite as well as of titanitc certainly takes place on 
application of heat, and may even be frequently repeated both by 
raising and diminishing the temperature. This observation, made 
at an earlier period by Ilankel, had been contradicted by P. Ricss 
and by G. Rose(3). 

Fluorides, chioiite. —Since the analyses of chiolite made by 
IIcrmann(4) and by Chodnew(5) did not yield concordant results, 
Rammelsbcrg(6) has analysed a specimen obtained from G. Rose, 
of spec. grav. varying from 3*003 to 3*077; another specimen obtained 
from Crantz, of a spec. grav. between 2*84 and 2*89 has' been 
investigated by Pearce, under the direction of Raminelsberg. It 
appears that, under the name of chiolite, two minerals have been 
procured from Miask, perfectly.similar in external appearance, but 
of different composition. The analysis by Rammelsberg agrees 
with that of Chodnew, when the percentage of the latter is calcu¬ 
lated after deducting 0*59 K, 0*93 Mg, 1*04 Y (?) and the 0*86 lost 
by ignition, and leads to the formula 2 Na FI 4-Al 2 Fl 3 . Pearce’s 
analysis agrees with that of Hermann, and leads to the formal# 
3 Na FI+ 2 Al 2 Fl 3 . The results obtained by Rammclsberg and 
Pearce are, in each instance, the average numbers of three analyses. 


2 Nal 

Rammelsb. 

Cliodnew. j 

Calculation. 


Hermann. 

Pearce. 

Calculation. 


27-68 

27-48 

27-40 

3 Na 

23-78 

23-95 

23-47 

2 A1 

15-75 

1701 

16-32 

4A1 

18-69 

18-44 

18-65 

5 FI 

— 

55-51 

56-28 

9 FI 

57-53 

— 

57-88 

Total. 


10000 

100 00 


100-00 | 


100-00 


(1) Pogg. Ann. LXXI, 243; comp. Bischof, Chem. and Phys. Geologie, I, Kap. 6. 

(2) Pogg. Ann. LXXIV, 231. 

(3) Pogg. Ann. LIX, 351. 

(4) J. Pr. Chem. XXXVII, 188 ; Berzel. Jabrcsber. XXVII, 230. 

(5) Verhandl. der K. Russ. Mineral. Gesells. zu Petersb. 1845—1846, 208; Ram- 
melsberg’s llamlw. 3. Suppl. 31. 

(6) Pogg. Ann. LXXIV, 314 ; J. Pr. Chem. XLV, 455 (in abstr.) 
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Accordingly we have now three distinct compounds of fluoride of 
sodium with fluoride of aluminum. 

1. Cryolite. 2. Chodnew’s chiolite. 3. Hermann’s chiolite. 

3 Na FI + Alj Fl r 2 Na FI + Al a Fl a . 3 Na Fl + 2 Al a Fl 3 . 

of which the middle one might perhaps be termed nipholitc 

chlorides. Rock-Salt. —Fchling(l) has investigated rock-salt 
from Wilhelmsgliick, near Schwabisch Hall. 



NaCl. 

NaO, SO s . 

CaO, S0 3 . 

CaCl. 

CaO, C0 2 . 

MgO, C0 2 . 

Clay and Fe.,0,. 

I. 

99-97 

— 

002 

— 

— 

— 

001 

II. 

98-36 

0-03 

0-55 

— 

0-52 

0-13 

0-53 

III. 

98-81 

— 

011 

0-02 

0-16 

0-15 

0-80 


Total. 

10000 

100-12 

10005 


Marttnslte. —A specimen of rock-salt found at Stassfurth yielded, 
according to 3 concordant analyses, 9098 per cent of Na €1 and 9 02 
of MgO, S0 3 , agreeing with the formula 10 NaCl + MgO, SO s . 
Karstcn(2) names it martinsitc. 

Mendipite. —This mineral has for some years been found in the 
Cunigund mine, near Brilon, in Westphalia. Rhodius(3) and 
Schnabel(4) have arrived at the composition previously established 
by Berzelius: 


Pb Cl. *2 PbO. Total. 
Rhodius - . 39-07 6010 9917 

Schnabel . . 3874 61-2G 100-00 


Mineral Tar. —According to Nendtvich(S), the mineral tar from 
Murakbz, in the neighbourhood of Csaktomya, in Hungary, contains 
no .oxygen either in its solid or oily modification ; it possesses, 
however, the same composition as Boussingault’s petrolene 
(C 5 H 8 ); accordingly it contains no asphaltene. 

l'seudomorpks.— Several contributions have appeared respecting 
pseudomorphs and their formation. The limits of our Report, 
however, will not allow us to communicate abstracts that would 
possess the slightest claim to completeness; we therefore confine 
ourselves to merely mentioning the titles of the papers and works in 


(1) Fehling, Chem. Unters. der Soolen der Wurtemb. Salmon, Stuttg. 1847 j 
Wurtemb. Naturwissenschaftl. Jahreshefte, IV, 36 ; J. Pr. Chem. XLV, 276. 

(2) Berl. Actd. Ber. 1847, 16. 

(3) Ann. Ch. Pharm. LXII, 373. 

(4) Ostcrprogramm der Realschule 7,u Siegen, Beilage, 1847,10; Rammelsb. Handw. 
3. Suppl. 78. 

(5) Haidingcr’s Bcrichte (comp. II, 379) III, 271. 
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question: 1. Pseudomorphs of sesquioxide of iron, by Haidinger, 
in His Abbandlungen II, 267, and also in bis Berichten IY, 1.— 
2. Description of a, partly new, series of pseudomorphs, by Sillern, 
in Pogg. Ann. LXX, 565.—8. Nacbtrag zu dcu Pseudomorplioscn des 
Mineralreichs, by Blum, Stuttgart, 1847.—4. Lehrbuch der Phys. 
Geologic, by Bischof, II. Bandes 1 and 2 Abtheilung. Bonn; 
(these parts, like the whole work, are of the highest value as a 
history of the formation both of simple and compound minerals).— 
5. Die Lehre von der Verwittcrung im Mineralreich, by Suckow, 
Leipsic, 1848. 



CHEMICAL GEOLOGY 


Generalities. Method of Chemico-Gcoloirlcal Inquiry. —The 

most important production of the years 1847 and 1848 in this 
department of science is 6. Bischof* s Handbook of Chemical and 
Physical Geology(l). This is indeed the first, and up to the present 
time, the only work of this description in the whole range of lite¬ 
rature, which has selected for its subject the ehemico-physical 
processes taking place in the crust of the earth, in the formation of 
rocks and of springs, in the pseudomorphoscs of minerals and meta¬ 
morphoses of rocky strata, in the origin of metalliferous veins, beds 
of ore, and collateral matters. The author of this work has not only 
submitted to a careful scientific critique all the former observations 
made in this department ; but has also, by very many original expe¬ 
riments, paved the* way towards a rational exposition—so often 
attempted of late—of the development and transformation of the 
crust of the earth, and of its stratified and massive rocks. Bi sell of 
commences with an attentive consideration of weU- and river-waters, 
and their chemical components, which must evidently be the products 
or educts of processes in the moist way ; he endeavours to refer all 
these substances to the rocks from which they are derived, and to 
point out such reactions as may have rendered them soluble, and 
capable of passing into new states of combination. His explanations 
throughout are founded upon processes still operating within the 
sphere of our observation, which he considers as adequately account¬ 
ing for the changes exhibited in all rocks. Bischof, by tracing 
each constituent of a rock to its source, is thus enabled to elaborate 
the conditions—frequently so complicated—under which the rock 
itself originated; in his discussions particular attention is devoted to 

(1) Lchrlmcii dcr .chcmLdicn unci phytslkalischen Geologic, von l)r. Gustav Bischof, 
Bonn, 1817 mid 1818. 
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“he^ko° f the pscudomorphous minerals from which he derives the chief sup- 
^fnqufry?* P orts for the doctrine of an infinitely slow chemical alteration of the 
rocks, whereby we obtain a clear view into the disposition and 
operation of chemical processes within the crust of our globe. 

The limits of this Report prevent us from examining farther into 
the contents of a work which, on account of its comprehensive and 
detailed character, does not admit of any abstract, and which, more¬ 
over, as the first source of geological chemistry, is presumed to be in 
the hands of every geologist and chemist. 

Determination of the Component Parts of Rocks.— Delesse(l) 
has published a method by which the proportion by weight or volume 
of the constituents of a rock may be more easily and accurately 
determined, than by a laborious mechanical separation which, 
moreover, is not often practicable, on account of the trifling diffe¬ 
rences in the specific gravities of the various components. The 
method in question, however, is likely to be attended with great 
difficulties in practice,- and moreover, to yield in most cases only 
an approximate result. It is founded upon the consideration, farther 
elaborated by Del esse, that in a rock of uniform mixture, the 
volumes of the component parts are to each other as their 
superficies p, p', p"... visible upon a plane surface P (of a 
parallelopiped). The specific gravities d, d', d".. . of the component 
parts, as also D, that of the rock itself, being known, the equation 
n d o' d' n" d" 

1 ^ ~ 1 A — : - 1 — proportions by 


P D + Fi) 1 pi) # 

weight of the constituents; even the chemical composition of the rock 
might thus be calculated from that of the components according to the 


+ 


= 1 furnishes the 


formula 


A - P d 
A " PD 


a + 


d' 


PD 


a' + 


p" d" 
PD 


+ a 


in which A, a. 


a', a" represent each a chemical constituent of the rock, and of the 
component parts. In order to determine the values of p, p', p", P, 
Delesse lays upon a smoothly polished surface of the rock, 
previously moistened with oil (in order more distinctly to bring out 
the constituent parts), gold-beater's skin, or tissue paper, upon which 
he traces the outlines of the constituent parts. He now colours the 
drawing, fixes it with gum upon a piece of tin foil, and cuts the 
various constituents out with scissors. After the removal of the 
papers, the pieces are weighed, and thus p, p', p", P are expressed in 


<2) Arch. I'll. Nat. VI. 114; Ann. des Mines [4] XIII, 379, 686; Compt. Rend. 
XXV, 544 (in alwtr.); Neumann's Lehrbucli der Geognosie I, 431. 
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weights. In this manner 

Delessc 

determined the composition by 

Determi¬ 
nation of 

volume of the following rocks : 



- 


the com¬ 
ponent 







parts of 

Red Egyptian granite 

• • 

43 A 

9 B 

44 C 

4 D 

rocks. 

Porphyry (partly) granite from Choly 






(Vosges) 

■ • 

45 E 

2 F 

52 C 

1 D 


Granular variety of the same 

• a 

43 E, F 

55 C 

2 D 


Porphyry granite (Vosges) 

• • 

28 E 

7 F 

60 C 

6 E 


Porphyry granite (Vosges) 

« • 

11 E 

5 F 

80 G 

4 D 


Syenite from the Ballon . 


18 A 

36 H 

46 I 



Another variety 

• a 

17 A 

34 11 

49 I 



Coarse-grained diorite 

a a 

62 K 

38 L 


* 


•Nodular diorite (Corsica) 

a • 

84 K 

16 L 




Quartz-porphyry (Vosges) 

• a 

11 E 

73 M 

13 C 

3 N 


Red antique porphyry 

• • 

11 F 

87 0 

2 L 



Melaphyre (Giromagny) 


35 P 

62 Q 

3 R 



Porfiro verde antico 


43 P 

57 S 




A variety of the same 


42 P 

58 S 




A variety.rich in Labradorite 


54 P 

46 S 

■ 




A. Red orthoclase. B. White felspar of twin formation like albite. C. Grey quartz. 
D. Black mica. E. While orthoclase. F. Reddish oligoclasc. G. Quartz forming 
a mass with the two felspars and some mica. II. Light yellow andesite. I. Quartz 
with hornblende and some mica. K. White albite with some quartz. L. Green 
hornblende. M. Light yellow quartz and fclspathic mass. N. Pinite and mica. 
O. Chestnut-brown mass. 1’. Greenish Labradorite. Q. Dark violet-coloured mass. 
R. Calc-spar amygdaloid. S. Green mass. 

Magnetism of nocks. —Fournet(l) has published • a treatise 
upon the magnetism of minerals and rocks, and upon the causes 
of certain anomalies in terrestrial magnetism; in this treatise, which 
is rich in new facts, the author has brought forward some proposals 
worthy of consideration, in reference to the mode of placing mag- 
netieal instruments.—According to Durocher(2) granite is rarely 
magnetic, but out of 38 specimens of diorite, trap, basalt, trachyte 
and lava, 34 affected the needle, a result which appears to be due 
to the presence of small quantities of protoxide of iron, of titanic iron, 
or of magnetic iron, although the greater number of non-magnetic 
stones also yield sesquioxide of iron when boiled with acetic acid, and 
assume a red colour on calcination. 

Conducting-Power of Minerals for Electricity. —Rivot and Phil¬ 
lip s (3) have published a scries of experiments upon the electrical 
conducting-power possessed by the principal rocks at high tempe¬ 
ratures ; these researches promise to become of some geological 


(1) Jahrb. Miner. 1848, CGI. 

(2) Cumpt. Rend. XXV, 208; Jahrb. Miner. 1848, 209. 

(3) Ann. des Mines [4] XIV, 57. 
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importance in regard to the part which electricity acts in certain 
strata, and to its frequently rather sudden accumulation upon changes 
occurring in these veins; it is the intention of the authors also to extend 
their investigations to the conducting-power of the same rocks at low 
temperatures, when submitted to a high pressure, or exposed to the 
action of water. The greater number of the rocks and minerals com¬ 
posing the earth’s crust, do not, when perfectly dry, conduct electricity 
at any temperature below a red heat. The only minerals in which any 
conducting-power is apparent at the Ordinary temperature arc some 
of the metallic sulphides, as lead-glance, iron pyrites, copper pyrites, 
sulphide of antimony, and magnetic-iron. A large number of 
minerals, however, possess considerable conducting-power for elec¬ 
tricity when they are charged with moisture, or raised to a high 
temperature. Fire-clays in the moist state are conductors of elec¬ 
tricity at the ordinary temperature, but if dried become non-con¬ 
ductors even when heated. This property was found t<J be very 
useful in the prosecution of the experiments, since the crucibles and 
fire-proof lining of the furnace did not affect the conducting-power 
of the substances submitted to examination. 

For farther details we refer the reader to the treatise itself, and 
conclude by exhibiting the order in which these observers have 
ranked the various rocks according to their decreasing conducting- 
power. 

I. Black hornblende. 2. Chlorite-slate, in a direction parallel to the cleavage. 
3. To adstone. 4. Red porphyry. 5. Elvanc from Cornwall. 6. Cliloritc-slate, perpen¬ 
dicular to the cleavage. 7. Red porphyry, powdered mid fused. 8. Black angitc. 
9. Felspar (orthoclasc, albite, ryakolitc). 10. Killas. 11. Mica. 12. Gneiss, gra¬ 
nite. 13. Quartz, white and green' augitc, green hornblende, elvanc from Freiberg. 
14. Fire-clays, lime. 

Fusibility of Minerals.— Delesse(l) has conducted a scries of 
experiments possessing some geological interest, upon the fusibility of 
rocks. According to his observations, many minerals may be 
retained in a fused state for several days without attacking the 
sides of the crucible. This is, however, not the case with the rocks 
of volcanic origin, which not only powerfully corrode, but even 
perforate the substance of the crucible in which they are fused, a 
difference of deportment which Explains the diversity in the compo¬ 
sition of lavas, arising from their solvent action upon the adjoining 
rock. The surface of the crucible in contact with the fused mineral 

(1) Arch. Ph. Nat. VF, 27*; Compt. Rend. XXV, 345, (in ubslr.)Instil. 1847, 339; 
Sill. Am. J. [2] V, 258 ; VI, 133; J. Phann. [3] X11J, 68; l*ogg. Aim. LXX1I1, 454 ; 
Jahrb. Miner. 1848, 330. 



CHANGE IN THE SPECIFIC GRAVITY OF VARIOUS ^ROCKS, WHEN PASSING 
FROM THE CRYSTALLINE INTO THB AMORPHOUS (GLASSY) 

CONDITION. 

(To face II, page 456.) 



Rock. 

Locality. 

: Water, 

Spec. 

grav. 


j per 
cent. 

of the 
rock. 

of the 
glass. 

I. 

Granite quarts-porphyry. 
Granite, grain middling, rich in 
quai$z, and containing here and 
there scales of mica . 

La Roche in Berny 
Cfite d’Or) . 

{ 

1 ___ 

2*622 

2*321 

2, 

Fine-grained granite, rich in quartz, 
together with white orthoclase, 
oligoclase, and black mica 

Voly (Vosges) . 

Vi re (Calvados) 


2*635 

2*353 

3. 

Fine-grained granite 

— 

2*730 

2*450 

4. 

Granite (Ch. Deville) 

Bee d’Andoux . 

— 

2*623 

2*360 

5. 

Fine grained granite 

St-. Honorine (Orne). 

— 

•i*684 

2*423 

6. 

• 

Porphyry-granite of middling grain, 
with rose-red orthoclase 

Flamanitle (Manche) . 

0-26 

2*680 

2*427 

7- 

Finv-gjained granite 

St. Brieue(C6t.d.Nd.) 

0-55 

2*751 

2*496 

8. 

Quartz-porphyry of a greenish- 
white fundamental mass, with 
crystals of quartz, and indistinct 
crystals of orthoclase 

Montrenillon (Nievre) 

1-08 

2*5 76 

2*301 

9. 

Sycuiiic granite. 

Syenite, with flesh-coloured ortho- 
clase, white andesine, dark-green 
hornblende, and quartz 

Ballon dc Servance 
(IhitUp-Snonc) 

o-“o 

2*700 

2*447 

10. 

Syenite, with brownish orthoclase, 
red andesine, dark-green horn¬ 
blende, and quartz 

Coraviilers (Haute- 
Sadue; . 

0/0 

2*660 

2*425 

11. 

Syenite, with brownish orthoclase, 
red andesine, dark-green horn¬ 
blende, and cpiartz (another va¬ 
riety of the preceding-kind) 

• 

Ibid. . . 

070 

*2*643 

* * 

2*478 

12 

Granite-porphyry. 

Granitic porphyry (Grimer) 

Rochotte, near Fau- 
cogney (H.-*j^aone). 

0-94 

2*651 

2*425 

13. 

Porphyry. 

Red antique porphyry of chestnut- 
brown. fundamental mass, with 
small crystals of rose-red oligo¬ 
clase . 

Egypt • . 

0-29 

2*763 

2*486 

14. 

Brown porphyry (E. de Beau- 
mont). 

Cemetery of Faucog- 
ney (Haute-Saone). 

200 

2*614 

2*359 

15. 

White porphyry, fundamental mass 
of a potassa-albite and quartz, 
from the transition mountain 

Auxelle-Haute (FI. 
Rhin) . 

1'99 

2*662 

2*418 

16. 

Grey porphyry, of an desine-like 
fundamental mass 

Chagev (H.- Sadne) . 

2-34 

2*764 

2*514 

17 - 

Brown porphyry, with indistinct 
crystals of felspar 

Plancher - les - Mines 
(Haute-Sadne) 

1*01 | 

2*633 

2*423 










Water, 

Spec. grav. 


Rock. 

Locality. 

per 
^ cent. 

of the 
rock. 

i of the 
glass. 

18. 

Diorite. 

Diorite-porphyry, with a beautifully 
dark-green fundamental masB, 
without quartz . 

Egypt 

1-81 

2921 

2-679 

19. 

Coarse grained diorite, with dark- 
greenhornblende, without quartz 

CMteau- Lambert 
(Haute-Sadne) 

1-40 

2799 

2-608 

20 . 

Diorite of middling grain, with 
blackish hornblende, without 
quartz ..... 

Ibid. 

1-44 

2-858 

2-684 

21 . 

Euphotide. 

Variolite of Durance 


2-29 

*2-896 

2-288 

22 . 

Euphotide, with bluish felspar and 
emerald-green diallage 

Rampans (Corsica) . 

2-68 

3100 

2-664 

23. 

Ebphotide, with crystals of felspar 
and bronze-coloured diallage 

Mont- Genevre . 

5'78 

2-898 

2-641 

24. 

Melaphyre. 

Porphyry of Belfahy (melaphyre, 
of a blackish-green fundamental 
mass, and large greenish crystals 
of labradorite) .... 

Belfahy (Haute- 
Sadne) . 

2-14 

*2-775 

2-604 

25. 

Trachyte. 

Rose-coloured, slightly crystalline' 
trachyte (Ch. Deville) 

Chahora-Mountain . 


2-727 

2-617 

26. 

Ancient volcanic rods , basalts. 

Ancient lavas of a pale, chestnut- 
brown colour, with crystals of 
anorthite ..... 

From the foot of He- 
cla ... 


1 

2-844 

2-718 

27. 

Black, dense basalt, with grains of 
olivine ..... 

Kaiserstuhl 


2-931 

2-814 

28. 

Basaltic lava (Ch. J)eville) . 

C6ne de 1. Majorquin. 

— 

2946 

2-836 

29. 

Basalt of the Pic de Logo (Ch. 

■ Deville) ..... 

Cape-Verde Islands . 


2-971 

2-879 

30. 

Amygdaloid, with agates 

Oberstein (Palatinate) 

3-68 

2-670 

2-603 

31. 

New volcanic rocks , lavas. 

Vitreous lava from the Peak(Ch. 
Deville) . . .j. 

From the Peak of 
Teneriffa 


2-570 

2’464 

32. 

New lava from the eruption in 






1846, exhibiting a deep-blackish 
colour, grainy-crystalline tex¬ 
ture and cavities 

Hecla 


2762 

2-678 

33. 

Dense, black obsidiane, with con- 
choidal fracture. 

Ibid. 


2-383 

2-349 

34. 

Green lava (Ch. Deville) 

Volcano of Chahora . 

— 

2486 

2466 

35. 

Pumice-stone from the Peak (A- 
bich). 

TenerifFe . 


2477 

2-456 

36. 

Obsidiane from the Peak (Cfh. De¬ 
ville) . 

Ibid. 

_• 

2-482 

2*495 

37. 

Yellowish obsidiane (Ch. De¬ 
ville) ..... 

Los Pedros Blancos . 


2-383 

2-476 

38. 

Minette (dark-brown, forming a 
vein, 50 centimetres in thickness, 

. in syenite) .... 

Ballon d’Alsace 

2-65. 

2-644 

2*551 
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is rarely corroded for more than a millimetre in depth, a lining 
resembling porcelain being formed. Hence it follows that the fused 
mass pretty generally exhibits the mean composition of the rock, a 
conclusion which Delesse has verified by several comparative 
analyses. 

The glasses thus obtained by the fusion of various rocks, do not 
exhibit so great a difference in hardness as would be expected from 
their dissimilar composition. The glasses furnished by granite, 
granitic rocks, and quartz-porphyry, possess a degree of hardness 
which may be represented by 7, felspar-glass by 6, porphyry- and 
diorite-glasses by 6 (or somewhat less), euphotide, basalt, new 
lavas, “minetten" in apatite 5. In general, the hardness of the 
glass is proportionate to the amount of silica contained in the rock. 
The spec. grav. of the mineral, as is well known, diminishes; 
the results obtained by Delesse are given in the subjoined table. 

It is the opinion of Delesse, that the water which is contained in 
almost all these rocks, and is expelled by fusion, exists in a state of 
chemical combination. Felspar containing water suffers a diminution 
in its spec. grav. by calcination, and thus the decrease of density 
in all rocks subjected to this process is in proportion to the amount 
of water, or of hydrated felspar which they contain. 

The vitreous masses are usually of a more or less intense bottle- 
green colour, but the tint varies between black, green, and greyish- 
white, accoi’ding as the felspar contains much or little iron. In 
some cases the glass is perfectly homogeneous, in others we may 
perceive throughout the mass small white particles of quartz, which 
remain undissolved though it be kept in fusion for several days, 
since quartz is dissolved with difficulty by silicates, even when long 
kept in contact with the incandescent liquid mass. 

The author also describes the appearance of each of the glasses, 
for which we must refer to the original treatise; we content ourselves 
with remarking that many of the volcanic rocks very much resemble 
in appearance the artificial glasses obtained by their fusion, with 
which they also correspond in density, an observation which is 
intelligible if we consider that they may have cooled in nature with 
an equal degree of rapidity. 

The chief conclusions to be deduced from these investigations are, 
that rocks, in their passage from the crystalline into the vitreous 
state, suffer a diminution in density which is, cateris paribus , 
greater in proportion to the amounts of silica and alkali, and less in 
proportion to those of Iron, lime and alumina. When the various 
recks are arranged according to their decreasing specific gravity, the 
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oldest rocks generally occupy the first rank, and those of recent 
origin the last in the list, the diminution of specific gravity, more¬ 
over, bearing usually an inverse proportion to the fusibility. 

Blue Colour of Water and ice. —In the basins of the hot springs 
of Iceland lined with white siliceous incrustations, the water has a 
greenish-blue tint. According to Bunsen(l) pure water is blue, 
and all deviations from this colour arise either from the presence of 
impurities, or from the reflection of the light by the dark-coloured 
bottom of the wells. This may be proved by viewing any bril¬ 
liant white object, upon a white ground, by the intervention of a 
layer of water of two meters in thickness contained in a tube 
blackened internally, or simply by allowing the sun-light to fall 
through such a layer of water upon a white object. 

Formation of Veins of Ore. —Bur at, admitting the continuity of all 
the various known veins of ore towards the interior of the globe(2), 
is of opinion(3), that the dissimilarity of the ores found in the upper 
and lower parts of the vein is not to be ascribed to a subsequent 
alteration of the original composition under the influence of the 
atmosphere, or of subterraneous water, by which, for example, the 
sulphides are converted into carbonates, phosphates, arseniates, &c.; 
he is inclined to believe that this conversion is effected in a great 
number of cases simultaneously with the origin of the veins of ore. 
Burat maintains, that if this alteration were really due to the 
first-mentioned cause, the same change would be everywhere appa¬ 
rent, which is not found to be the case. According to the same 
geologist, wc cannot, by means of the former supposition, account 
for the phosphoric acid which in many cases has converted 
the veins of lead-glance to a depth of 60 meters into phosphate 
of lead. He ascribes these alterations to the combined influence 
upon the ore of subterraneous forces, and of sedimentary deposits, 
whilst the lower portions of the strata have been affected only by 
the emanations ^rom beneath. This explanation the author espe¬ 
cially applies to the beds of calamine on the Bhine and in 
Silesia, which have originated, according to Burat, from sedimentary 
deposits, in consequence of which the products of subterraneous 
emanation have been stratified with'beds of clay. 

The nature of these subterraneous emanations is the more changed, 

(1) Ann. Cb. Pharm. LXXII, 44; upon this subjeqf, and upon the blue colour of the 
Grotto of Capri, comp. Melloni in Arch. Ph. Nat. V, 321 ; for information with 
regard to the colour of glaciers, and of the water resulting from them, see I. 15C. 

(2) Ann. des Mines [4] XI, 27. 

(3) Ann. des Mines [4] XIII, 235. 
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the farther they are removed from their source, and thus gives 
rise to the formation of the different zones which are distributed 
throughout the beds of ore. 

Metallic sulphides, protoxides, and perhaps native metals compose 
the lowest of these zones with which we are acquainted, and which 
sometimes appears on the surface in the form of eruptive beds of 
ore, being distinguished by the compact and homogeneous structure 
of the masses. (Specular iron of the Island of Elba, magnetic iron of 
Taberg in Sweden, iron pyrites in the hornblende rocks of Tuscany 
and Norway, pure native metals in trap-formations, &c.). 

A second zone is characterized by the crystalline and geodic state 
of its minerals, and by the variety of their species and the diversity of 
the rocky veins ; almost all veins of ore are included under this 
zone. (Iron pyrites, fahl-ore, galena, blende, argyrythrose from the 
Hartz and many others), These veins are likewise formed by sub¬ 
limation, recalling to our minds the effects of aqueous vapour in 
recent volcanic eruptions, and must be regarded as emanations from 
the subterraneous masses of the first zone. 

In the third zone, closer to the surface, we meet with phosphates, 
arseniates, chlorides, the crystalline or nair-like native metals, and 
the earthy oxides of the so-called “ gossan” of Cornwall. The mean 
thickness of this upper zone is 50 meters, the maximum being 100 
meters; the thickness of the middle zone exceeds 800 meters, that 
of the lower has not yet been determined. 

Petrifaction.— Marcel de Serres and Figuier(l) have dis¬ 
cussed the conditions necessary for the petrifaction of animal sub¬ 
stances ; they must be immersed in water containing a large quantity 
either of lime-salts or of silicates.—The properties of the animal 
substances themselves are not without influence: when of a some¬ 
what persistent nature, they are usually petrified by means of 
lime-salts, whilst with unstable substances the petrifaction is 
effected chiefly by silicates. The authors are ^ of opinion that 
the process of petrifaction is still in operation, and in support of this 
view bring forward a number of observations made upon the shores 
of the Mediterranean, together with comparative analyses, which we 
here subjoin, of the shells of presently existing animals, as well as 
of recently petrified shells, and of such as are found in the upper 
tertiary formation. If shells are left upon the beach, they gradually 
undergo decomposition,*but are not petrified. At a certain distance 
from the shore, the hollow and prominent parts of the surface are 

(1) Edinb. New Phil. Journ. XLIV, 50. 
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worn down, and at length disappear, the sand collects and hardens 
in the cavity of the shell, smaller shells being sometimes accidentally 
inclosed. The calcareous mass, which, by the gradual process of sub¬ 
stitution is ultimately precipitated throughout the whole substance of 
the shell, forms a centre of attraction for all the salts held in solution 
by the surrounding water, which are accordingly deposited in a crys¬ 
talline state upon both the interior and exterior of the shells, forming 
crystalline cases of carbonate of lime frequently very regular in struc¬ 
ture. Thus, the lime originally existing in the shells is dislodged 
and replaced again. All species of shells, however, do not suffer the 
same transformation. The shells of the oyster and the pecten, receive 
the petrifying solution chiefly between their lamellse, and arc thus 
strengthened, and more closely assimilated to stone than in their 
natural state; some of the shells with thin valves become eovered 
with a species of calcareous cement, which fastens them together in 
the same way as it is seen in primaeval shells. The Ostrea edulis is 
often eovered with a crystalline coating of ealc-spar which renders it 
as thick as those petrified in rocky masses. 

When the process of petrifaction is complete, no vestige of the 
original structure of the shell remains. When shells, which have 
been thus petrified, are in contact with water containing organic 
matter in a state of putrefaction, their surface very often assumes 
a black or dark-blue tint, arising from the formation of sulphide 
of iron by the action of the reduced sulphates upon the sesquioxide 
of iron contained in the shells. In the same manner as the process 
of petrifaction is still in operation, the formation of the fossiliferous 
sandstone also proceeds without cessation. Masses of shell, more 
or less petrified, lying buried in the sand of the Mediterranean, 
are penetrated by a clay, under the influence of which they are 
hardened as if by lloman cement. Masses of metal, lying in the 
water, also form nuclei, around which the bases of the salts dissolved 
in the water, are aggregated with mussel-shells, sand, and the oxide 
of the metal, thus forming the basis of a rocky formation. 
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Animal 

matter. 

Carbo¬ 
nate of 
lime. 

Carbo¬ 
nate of 
magne. 

Sul. 
phate 
of lime. 

Phos¬ 
phate 
of lime. 

Sesqui- 
oxide 
of iron. 

Ostrea edulix , living 

3-9 

93-9 

0 3 

1*4 

0*5 

trace 

Oxtrca edulix, recently petrified 

Ostrea hipnopux, upper tertiary for- 

1-5 

96-3 

01 

0*7 

• * 

1*4 

mation 

0-8 

96-5 

1*4 

0-5 

. . 

0*8 

Pecten glaler, living 

30 

960 

traces 

0 7 

0-3 

traces 

Pecten glaber, recently petrified 

0-9 

97-3 

0-8 

0-5 

. . 

0-5 

A Pecten, upper tertiary formation . 

0-7 

96-7 

0-4 

0-8 

» . 

1*4 

Venus virginea, living 

30 

96-0 

traces 

0-3 

0*1 

traces 

Venus virginea, recently petrified 

Venus simiUs, upper tertiary forma- 

0-6 

99-2 

* ‘ 

0 2 

• ' 


tion .... 

Pectunculus glycimeris, and flamula- 

10 

97-9 

* • 

0-6 

* * 

05 

tus, living . . 

Pectunculus glycimeris, and flamula- 

2-4 

97-2 

traces 

0-4 

• * 

traces 

tus, recently petrified 

Pectunculus pulvinatus, upper tertia- 

0-7 

990 

* * 

0*3 

* • 


rv formation 

0-8 

98-4 

. . 

0-4 


0-4 

Cardium tuberculatum, living 

20 

97-8 

traces 

0-2 

. . 

traces 

Cardium tubercul. recently petrified . 

0-8 

98-7 

traces 

0-5 

. . 

traces 

A Cardium, upper tertiary formation. 

0-5 

98-8 

01 

0-3 

•• 

03 


Kuhlmann(l) endeavours to explain the infiltrations of silica 
into fossil shells, by assuming that the decomposition of the 
alkaline silicate existing in all limestones, and in a number of other 
rocks, is not effected solely by the carbonic acid of the air, bat also 
by the carbonate of ammonia which results from the decomposition 
of the inhabitant of the shell. He suggests, that the ammonia, after 
having parted with its carbonic acid to the base of the alkaline 
silicate (thereby effecting the separation of the silicic acid), may 
possibly continually withdraw carbonic acid from the atmosphere. 

Zinc-Spar as a Petrifying A (cent.— Muller, of Aix-la-Chapcllc(2), 
has observed an agent of petrifaction hitherto unnoticed; coral 
of the limestone of the Eifel, is petrified by the zinc-spar of the 
calamine-mines at the Herrenbcrg, near Stolberg. Noggerath(3) 
cites, in addition, several similar instances from Tamowitz, and the 
mines of Stolberg. 

Fnrmatlon of Compact Hock from Infusoria. —Ehrenbcrg(4) has 
published an observation tending to throw light upon the conversion 
of loose • strata of infusoria (siliceous sinter) into compact rock, and 


(1) Compt. Rend. XXIV, 263. 

(2) Verhandlungen des naturhist. Vereins der Preuss. Rheinl. 1848, 143. 

(3) Ibid. 1848, 144. 

(4) Berl. Acad. Ber. 1846,* 158 ; Jahrb. Miner. 1847, 115. 
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of«OTnpact es pecudly into common opal (semi-opal) without the co-operation of 

infUMria 1 high temperatures. On examining a large specimen of Pinnularia 
Rhenana from the Rhenish brown-coal of Rott and Geistingen, he 
found it traversed by many eye-like concentric rings which must have 
originated in the cellules of the Pinnularia, in a similar manner to 
the agate-formations in the amygdaloid. In some eases the entire 
shells were filled with these concentric rings, sometimes there were 
only a few to be seen in the inner chamber. “ In the vicinity of the 
stratified common opal occurring in that neighbourhood, these rings 
appear even in those portions in which that fusion has commenced, 
which characterizes common opal.” Of incrustations and ordinary 
sinters there is no vestige to be seen ; the occurrence of the process in 
well-preserved strata of brown-coal altogether excludes the inter¬ 
vention of high temperatures. 

Influence of Cementation upon the Hardening of Rocks. —Kuhl- 

mann’s(l) researches respecting the existence of potassa and soda 
in the limestones of different geological epochs, particularly in the 
varieties of hydraulic lime, and in many other rocks, are, to a certain 
extent, a continuation of the older valuable experiments of Fuchs. 
These researches are possessed of great geological interest, since they 
exhibit the importance of the cementing process in the production 
and hardening of rocks and minerals, explaining and illustrating 
by actual experiments the mode of agglutination of conglomerate,' 
breccia, and other similar formations. According to Kuhlmann’s 
views, the presence of alkalies is highly important, though not abso¬ 
lutely essential to the formation of a silicate of lime. Chalk, moist¬ 
ened with a solution of an alkaline silicate, is partly decomposed, 
with formation of silicate of lime, and alkaline carbonate; chalk and 
gypsum, in contact with solution of manganate of potassa, become 
impregnated with sesquioxide of manganese, and acquire considerable 
hardness, whilst small dendrites of the sesquioxide appear upon their 
surfaces, just as on natural minerals, marls, &c. Some oxides even, 
in their affinity for lime, exhibit the comportment of acids; Kuhl- 
mann found this affinity sufficiently powerful to enable lime to 
decompose the alkaline combinations of these oxides. The silicate of 
lime which accompanies chalk, traversing it in many veins, probably 
arises solely from the infiltration of a solution of silicate of potassa, or 
of soda. The presence of some potassa in the chalk gives great weight 
to this opinion. The infiltration of silicic acid, and its crystallization 


(1) Ann. Ch. Phys. [3] XXI, 364; J. Pr. Chem. XLII, 436; Arch. Ph. Nat. VI, 
330; Compt. Rend. XXIV, 263. 
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in limestone, the formation of siliceous and aluminous cements, of 
flint, agates, petrified woods, and similar substances, depend upon 
the same reaction. 

In these formations, the gradual desiccation and contraction of 
the silicate of lime, which at the moment of its formation exists in 
the gelatinous form, appears to play a most important part ; this action 
is, however .supported by the carbonic acid of the atmosphere, or that 
existing in the water, under the influence of which, the silicate of 
potassa is converted into carbonate. Whenever potassa is present in 
alumina, it appears that by contact of air a similar effect is produced, 
the alumina precipitated by the carbonic acid acquiring, by gradual 
contraction, a considerable degree of hardness. 

In many eases the silicates of lime and magnesia, produced by the 
decomposition of the earthy carbonates under the influence of silicates 
of potassa and soda, when exposed to the action of waters impregnated 
with carbonic acid, or alkaline bicarbonatcs, part with their bases, 
silica remaining behind. 

iwetamorpiiiNni. —Incidentally, to an investigation of the rocks 
of the Vosges, Fournet(l) has submitted to a careful examination 
of the changes induced by the influence of plutonic rocks, from which 
he concludes that the stratified masses of the Vosges have, in part, 
floated on the rocks while in a state of igneous fusion, and that a 
mutual action has been exerted between the two. Fournet desig¬ 
nates the case in which the stratified rock has suffered alteration by 
the term exomorphism, while that in which the plutonic rock itself 
has been changed, he calls endomorphism. He distinguishes as : 

Eromorjihic rocks : Endomorphic rocks: Normal eruptive rocks : 

Slate, modified sandstone, Porphyry, modified by slate Quartz-porphyry, 

Green porphyry, and sandstone, Granitic porphyry, 

Black porphyry, Claystonc-porpliyry, - Red eurite. 

passing into Brown porphyry. 

For farther details we must refer to the original treatise. 

Haidinger(2) has published some elaborate observations upon - 
the metamorphism of rocks, which he founds upon the principles of 
the electro-chemical theory. The foundations of his view are the 
pseudomorphoses of those mineral species which are allied to various 
classes of rocks by their geognostic position. He arranges them in 
two groups. In the one group he assumes an electro-positive altera- 

(1) Bullet, dc la Socicte Gcolog. de France [2] IV, 220: Arch. Ph. Nat. V, 293. 

(2) Ilaidinger’s Berichtc (comp. II, p. 379) IV, 102, 211; llaidinger’s Abliandl. I, 
305; Wien. Acad, Bcr. II. lift. 123; Jahrb. Miner. 1849, 213. 
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tion, a reduction, corresponding to the cathode, which is induced by 
the moisture and mineral solutions, pervading all rocks; they are 
termed by Haidinger cathogenous pseudomorphoses; in the other 
class, an oxidation, or electro-negative alteration takes place, cor¬ 
responding to the anode; these are styled anogenous pseudomorphoses. 
In the deposition of dissolved constituents into free spaces, drusic 
cavities, or veins, Haidinger admits the operation of an infiltration, 
a species of transpiration, but not of an instillation. The nature of 
the water, and of the substances deposited from it, in the course of time, 
must have frequently changed according to the geological position of 
the rocks. The. motion of the substances dissolved follows the direction 
of the current, but is also influenced by chemical affinity. On the 
surface of the earth the oxidizing process is in operation, whilst, 
remote from it, the process of reduction is prevailing ; in certain of 
the deeper strata the potassa seems to recur, whilst other sub¬ 
stances disappear, whereby the formation of potassa-mica, instead 
of cordierite, in granite, is explained. For the various rocks there 
must be assumed, according to Haidinger, beneath the surface 
of the earth, a line or plane at which the operation from the 
surface meets with that of the heated interior, and which must vary 
considerably with the different chemical changes taking place. This 
plane is called by Haidinger the horizon of reaction , or the line of 
reaction, in allusion to the definition of volcanic phenomena given by 
•Humboldt.—In order to illustrate these antitheses in the transfor¬ 
mations, Haidinger adduces iron in its various stages of oxidation and 
sulphuration ; the limits of this lteport, however, will not permit our 
following him into details. In the formation of red clay-strata, red 
slate, and red porphyry, we must assume as the horizon of reaction 
the limit at which the hydrated sesquioxide of iron loses its water; 
all the rocks below this level are anhydrous and of a red colour, whilst 
all those above it still contain water. According to Haidinger, the 
horizon of reaction Tor the formation of sesquioxide of iron determines 
with tolerable accuracy the lower limit down to which hydrated rocks 
occur. Since, however, the pressure steadily increases from the 
surface downwards, we have to assume a corresponding horizon 
situated closer to the surface, and representing the maximum of water 
present in the rocks. It is in this place that, according to llaidin- 
ger, its affinities are probably most a ctive, and here Schecrer’s 
polymero-isomorphous combinations may possibly be produced, if 
the existence of such combinations must be admitted. It is here 
that the water displaces other substances which are carried away by 
the moisture descending in the rocks; this also may be. looked upon 
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as the seat of the formation of mineral springs, &c. • When, in the 
process of dolomitization, f. i., the formation of sulphate of lime just 
ceases at the limit of these influences, we shall find anhydrite in the 
lower part, and gypsum in the upper, as the products of this 
dissimilar operation. The saline solutions existing in this neigh¬ 
bourhood, also dissolve a part of the silica, which has been converted 
into the soluble modification by the reaction in the interior, and which 
we are not surprised to find again deposited in the form of veins of 
quartz'and similar minerals. The same influence also explains the 
concretion of the sandstone, since its continual operation removes 
the bases, surrounding as it does, at the same time, and cementing 
the particles with siliceous matter. 

Decomposition of Rocks by Water. —W. B. and H. E. Rogcrs(l) 
have conducted a series of researches into the decomposition and 
solution of various rocks and minerals by pure water and carbonated 
water, a subject upon which experiments had been made at an earlier 
period by Struve, Forchhammer, Wicgmann and Bunsen. The 
American chemists have used in their investigation two different 
methods : 1. The powdered mineral was washed for a short time upon 
a filter, and a drop of the filtrate examined. 2. About *40 gms. of 
the powdered mineral were introduced into a flask, and agitated from 
time to time with 10 cubic inches of distilled water, or of water satu¬ 
rated with carbonic acid at 15°*5. The-substances subjected to expe¬ 
riment were the felspars, mica, leucite, analcime, mesotype, scholezitc, 
schorl, greenstone, chalcedony, obsidian, lava, gneiss, hornblende-slate, 
soils, chlorite, talc, serpentine, steatite, olivine, hypersthene, horn¬ 
blende, actinolite, tremolite, augite, asbestos, coccolite, massive and 
crystallized epidote, axinite, prehnite, brown garnet, dolomite, flint- 
glass, green bottle-glass, green German glass, white Bohemian glass, 
Wedgwood ware, Chinese porcelain, anthracite, bituminous coal, 
lignite, wood-coal, ashes, of wood and coal, and different specimens of 
wood. When treated according to the first of the above methods, all 
the minerals and glasses were partly decomposed and dissolved by 
carbonated water, and with few exceptions, even by pure water. By 
the second method, an amount of the substance, sufficient for a quan¬ 
titative analysis, was dissolved, when the mineral was treatdft with 
carbonic acid water during forty-eight hours, or subjected to the 
action of distilled water for a week. In this manner a quantity of 
matter varying from O'l to 0'4 of the mass employed, was dissolved 

(1) Sill. Am. J. [2] V, 401; Jameson’s Journ. XLIX, 163; Jahrb. Miner. 1848, 740 
Dingl. Pol. J. CIX, 436. 

VOL. II. H H 


Meta- 

morpblsm. 



466 


CHEMICAL GEOLOGY. 


Decompo ■ 
Bitlon of 
rocks by 
water. 


from hornblende, actinolite, epidotu, chlorite, serpentine, felspar, 
mesotype, &c .; the substances found in solution were lime, magne¬ 
sia, sesquioxide of iron, alumina, silica and alkali; the lime, maguc- 
sia and alkali, in the form of carbonates ; the iron of the hornblende, 
epidote, &c. also in the state of carbonate, but passing, during the eva¬ 
poration of the solution, into sesquioxide which is collected, together 
with the alumina and silica, in brown flocks at the bottom of the 
vessel. Thus, 40 grns. of hornblende, digested for forty-eight hours, 
and repeatedly agitated with carbonated water at 15°, furnished 0 08 
silica, 0*05 iron, 0 - 13 lime, 095 magnesia, and a trace of manganese. 
Most of the above-named minerals, when powdered in an agate 
mortar and moistened with water, exhibited a perceptible alkaline 
reaction. Silicates of magnesia and of magnesia-lime are very easily 
attacked by carbonated water, and even by pure water, an observa¬ 
tion which explains in a very simple manner the facility with which 
plants extract lime and magnesia from soils containing the silicates 
of these bases. 

Anthracite, bituminous coal, and lignite, when treated according 
to the first method, yield distinct proof of the presence of alkali, 
which, however, cannot be detected in their ashes, a circumstance 
which must be attributed to the high temperature at which these 
ashes are produced, and not to the want of alkalies in the coal. By 
rubbing wood to a fine powder with carbonic acid water, the alkalies 
and their carbonates which exist in the plant may be detected, 
whereas the volatility of these substances is so great, that by incine¬ 
ration at a strong red-heat, it frequently may happen that scarcely 
half the quantity of alkali is actually obtained (?). 

Influence exerted upon tlic Nature of the Constituents of Well- 
Waters liy the Height of their Nourec, and the Nature of the Stratum 
in which they occur.— Grange(l) has made comparative analyses of 
the waters of the tajc-, anthracite-, and chalk-strata of the valley of the 
Isere; the results obtained present several points of interest. The 
absolute quantity of the salts dissolved in the water increases as we 
descend from the summit of the mountain to the plain, whilst their 
relative quantities suffer considerable variation. The soluble salts, 
chiefly*chlorides, diminish in quantity as we descend, whilst on the 
other hand the insoluble, or sparingly soluble salts, gypsum and 
carbonate of lime, increase. The relative quantities of the chlorides, 
sulphates and carbonates vary in the springs of the three strata. In 
the talc-stratum the chlorides predominate, varying from 25 to 32 


(1) Ann. Ch. l’liys. [3] XXIV, 461. 
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per cent, in the anthracite-stratum they do not amount to more than 
from 10 to 16 per cent, and in the chalk they form only 4 to 8 per cent 
of the total solid matter contained in the water.—The quantity of the 
sulphates is nearly equal in the chalk- and anthracite-strata, varying, 
in the former case, from 24 to 81, and in the latter from 18 to 37 
per cent of the dissolved salts. In the Neocomien they amount only 
to from 5 to 12 per cent.—The carbonates vary from 36 to 47 per 
cent in granitic soils, from 48 to 71 in the anthracite, and from- 
83 to 88 per cent in the chalk-stratum.—The soda-salts (chloride 
and sulphate) predominate in the talc, and especially in the anthra¬ 
cite ; the absolute amount of sulphates in this last stratum is much 
the highest.—The magnesia-salts exhibit a remarkable constancy in 
the talc- and anthracite-strata ; their relative quantity varies from 19 
to 23 per cent of the dissolved matter in granitic rocks and slate, and 
from 11 to 23 per cent in the anthracite. • 

The geological nature of the strata explains these peculiarities. 
It may he quoted in conclusion that all springs occurring on the 
boundary-line of granitic rocks and calcareous clay-slate are very 
rich in magnesia, a circumstance attributable to the quantity of 
gypsum and dolomite invariably found in such localities. 

G. Bischof(l) has analysed the water of thirty-three mineral 
springs in the neighbourhood of the Lake of Laach, and of thirty- 
eight fresh water springs, arising partly from the crystalline rocks of 
the Siebengebirge, partly from the porphyry of Munster, near the 
Stein and the Donnersberg, and “the rest from the granite beneath 
Heidelberg at Schricsheim and Weinheim. This analyst finds that 
in all these cases, carbonate of soda is the predominating salt; 
sulphate of soda and chloride of sodium are invariably present, but 
in much smaller quantities. The salts held in solution by free 
carbonic acid, are the carbonates of lime, magnesia, and protoxide 
of iron. All these springs exhale more or less carbonic acid gas. The 
difference of height, at which the springs in the neighbourhood of the 
Lake of Laach occur, varies from BOO to 800 feet, and the fixed 
constituents, especially the soluble salts, diminish as the elevation 
increases. In general, those springs which contain most fixed consti¬ 
tuents are the deepest and warmest, although no direct relation is 
observed between the solid contents and the temperature. The 
same rule holds good also in the Eifel, in Nassau, and in Auvergne. 
The mineral springs of deep valleys are the richest in soluble consti- 

(I) Vcrkandlungen tier niederrhein. Gesellschaft fur Natnr- und Heilkunde zu Bonn 
5 Not. 1846; Jahrl). Miner. 1848, 624. 
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tuentg; whilst the greater number of carbonated springs issuing at 
high levels contain chiefly earthy carbonates, and carbonate of pro¬ 
toxide of iron, with but a small quantity of soluble salts. 

The qualitative examination of the above-mentioned fresh-water 
springs was performed in order to obtain some information respect¬ 
ing the salts contained in the basalt, dolerite, trachyte, porphyry, 
and granite of these districts. Bischof found that the chief consti¬ 
tuents of these waters are the chlorides of calcium, magnesium, and 
sodium, while gypsum is not found to occur except in the springs 
which have partly passed through sedimentary rocks. The basalt of 
the neighbourhood of the Lake of Laach contains in addition to 
chloride of sodium, chiefly sulphate of soda which invariably predo¬ 
minates in the rocks supplying the mineral springs of Bohemia. 
Bischof observes that the fresh water from the porphyry of Munster 
at the Stein contains the same chief constituents which are found 
in the waters of the Lake of Laach, and in the brine of Kreuznach, 
and believes that the latter waters also derive their salts from the 
porphyry. It has been long known that these waters are free from 
gypsum, which is invariably found in other analogous cases. The 
author shows that the salts contained in sea-water have originated 
from the action of atmospheric waters- upon the rocks; he adduces 
calculations in support of this view, for which we refer to his work, 
which we have quoted in the commencement of this Report upon 
Chemical Geology. 

M. J. Vo gel (1) discusses the relation which exists between the for¬ 
mation of mineral springs, and the metamorphosis • of rocks; he is 
of opinion that the mineral waters formed close to the surface of the 
earth, far from being solely products of exhaustion, must rather be 
considered as integral links of the general process of metamor¬ 
phosis, inasmuch as they appear successively, as cause, or effect, or 
co-effect of this process. The author, referring to Haidinger’s 
distinction of anogenous and cathogenous metamorphosis, considers 
as anogenous those mineral springs which are formed in the upper 
strata, and in which lime, gypsum, magnesia, alumina, common 
salt, sulphuric and hydrosulphuric acids chiefly occur, while the 
mineral and thermal waters, produced by the reductions of the 
cathogenous metamorphosis are designated cathogenous mineral 
springs. The former derive the comparatively small quantity of car¬ 
bonic acid they contain, from the percolation of atmospheric waters 
through the crust of humus, and from the transformation of siderose 

(1) Jlaidinger’s Berichte (comp. II, 379) IV, 436, 448; Jahrb. Miner. 1849, 318. 
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into the hydrate of the sesquioxide; they contain lime, magnesia, and 
iron, chiefly in the form of bicarbonates, produced by the action of 
their carbonic acid, but also in the form of neutral carbonates. As 
to the latter class, the author is not of opinion, that they generally 
are produced under the influence of processes allied to volcanic 
actions. 

Involution or (Bases In mines of metalliferous Ores. —Daubr^e(l) 
has communicated some observations respecting gas-explosions in 
the iron-mines of Gundershoffen and Winkel, and in a copper- 
mine of Giromagny, all former instances having occurred in coal¬ 
mines. Although in such mines as that of Giromagny, in which iron- 
pyrites and blende are present, or as those of Gundershoffen and 
Winkel, where the iron is but imperfectly oxidized, a gradual de¬ 
composition of water may be assumed, which would give rise to the 
liberation and collection of hydrogen, the author is more inclined to 
attribute such explosions to the accumulation of marsh-gas which 
may be derived, in Gundershoffen from the bituminous lias marls, upon 
which the bed rests, in Winkel from the bituminous jurassic strata, 
and lastly, in the transition-formations of Giromagny from the anthra¬ 
cite-strata of the adjacent rocks. 

Fr. Schneider(3) has likewise communicated an account of an 
explosion of tire-damp in mines of metalliferous ores, namely, in the 
Mathias-Biittnergrundel mine, near Felso-Slovinka, by which four 
miners lost their lives. He ascribes the accumulation of the explo¬ 
sive gases to the interruption of the ventilation occasioned by the 
breaking down of a culvert. The gases were probably generated 
by the decomposition of the drainage-water under the influence 
of putrifying timber, and perhaps also by the presence of iron 
pyrites. 

Volcanic and Pseudo-volcanic Phenomena,— A very complete sy¬ 
nopsis of volcanoes, of earthquakes, and hot springs is found in 
the second edition of Daubeny , s(3) work on volcanoes. 

Bunsen(4) has communicated his ideas respecting the formation 
of the thermal springs, fumeroles and solfataras of Iceland, together 

• (1) Ann. des Mines [4] XIV, 33; Compt. Rend. XXVI, 98 (in abstr.); J. Pr. Chem. 

XLIII, 398. 

(2) Haidingcr’s Berichte (comp. II, 379 ) III, 224 ; Jahrb. Miner. 1849, 331. * 

(3) A description of active and extinct volcanoes, of earthquakes and of thermal 
springs, with remarks on the causes of these phenomena, the character of their respec¬ 
tive products and their influence on the past and present, condition of the globe. Lon¬ 
don, 1848. 

(4) Ann. Ch. Pharm. LXII, 1. Chemical Reports and Memoirs, Ed. by Thomas 
Graham, Cavendish Society’s Works, Vol. I, 323. 
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with a perfectly new explanation of the Geyser, and the other 
springs of that island. He points out an intimate connection be¬ 
tween these springs and the active volcanoes; both follow one 
direction, namely, that of the principal valleys, the elevated ridges, 
and the numerous volcanic fissures. 

The basis, upon which Bunsen's theory is founded, is the 
relation existing between the palagonite-mountain and the plutonic 
masses which have penetrated through it, and still continue to 
penetrate it during the eruption of volcanoes now active, in the form 
of currents and strata of lava. 

The palagonite-tuff(l) is the most ancient member of this series 
of formations, which immediately preceded the elevation of trachyte 
and of clinkstone. The older trap, a doleritic rock, which is trans¬ 
formed into various kinds of amygdaloid, characterizes the third 
period of elevation, during which the rock was upheaved in large 
veins, and frequently spread itself laterally in far extended parallel 
strata through the tuffaceous masses. To the fourth period appertain 
the basaltic elevations rich in olivine, while the fifth period of the 
older and more recent lavas closes the series of plutonic elevations. 

Formation of the Springs. —The springs derive their origin from 
the meteorological deposits upon the elevated plateau, or from the 
water of the glaciers. The dykes and fissures corresponding with 
this volcanic line of elevation must necessarily interrupt the course 
of these subterranean waters, and conduct it to a depth, where, by 
the action of the volcanic soil, they are heated and converted into 
steam. The water elevated by the combined force of elastic vapour 
and hydrostatic pressure, then breaks forth in lines of thermal 
springs, which have mostly a north-eastern direction. 

Presence of Nitrogen In the Springs. —That it is from meteoric 
depositions that the water is conveyed to these springs, is clearly 
proved by the escape of nitrogen, either pure or mixed with 
other gases, from the boiling fountains; the amount of this 
nitrogen never exceeds the proportion contained in the atmospheric 
air diffused through the water. The springs contain, moreover, in¬ 
variably a small quantity of ammonia-salts, and organic extractive 
matters. These observations do not, however, in any way exclude 
the possibility that the great quantity of water contained in the 

(1) Respecting palagonite, which forms a mineral species (Ann. Ch. Pharm. LXI, 
265), we refer also to our Mineralogical Report 11,419; to Sartorius von Waltershau- 
sen’s Memoirs on the Submarine Volcanic Eruptions of the Val di Noto in the Gottin- 
ger Studien, G6tt. 1845, 402; and to Sandberger’s, geol. VerhaRnisse des Herzogth. 
Nassau, Wiesbaden, 1847, 81 
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palagonite of the tuff-strata may perform an active part in the dis¬ 
engagement of vapours from the suffiones, from the hot springs, and 
from the volcanoes of Iceland. This water (17 per cent) is capable 
of generating a quantity ofvapour, which at 0°, and 0 m *76 occupies 
512*7 times the volume of the original rock. 

Mineral Constituents of the Springs.— The mineral constituents of 
the waters arise from a reciprocal action of the originally pure water, 
and of the volcanic gases dissolved in it, upon the rock constituting 
the base of the spring, which in most cases is palagonite. The 
Iceland mineral waters are distinguished by the proportionally large 
quantity of silica which they contain ; and if we except the acidulous 
springs which are confined to the western part of the island, we may 
divide the springs into two main groups, one of which would com¬ 
prise the acid, and the other the alkaline silica-springs. The former 
belong to the actual solfataras, and owe their slight acid reactions 
more commonly to the presence of small quantities of ammonia-, 
soda-, or potassa-alum, than to minute traces of free sulphuric 
and hydrochloric acids. They contain, moreover, sulphates and 
chlorides of calcium, sodium, potassium, and iron, also silica and 
sulphurous acid, or in the place of the latter hydrosulphuric acid. 
They are especially characterised by depositions of gypsum and 
sulphur, but form only rarely periodic springs of eruption.—The 
alkaline springs are the most prevalent, and constitute the periodic 
bubbling-springs, as veil as the majority of the warm and boiling 
springs. . Their extremely slight alkaline reaction is owing to the 
presence of alkaline sulphides, and the carbonates of potassa and 
soda, serving as solvents for the silica, and giving rise to the siliceous- 
tuff formations, by which these springs are so strongly characte¬ 
rised. Alkaline sulphates and hydrochlorates, together with traces 
of magnesia, are almost invariably found in these waters. 

volcanic Gases. —The volcanic gases which re-act upon the pala¬ 
gonite of Iceland are sulphurous and hydrosulphuric acids, together 
with carbonic and hydrochloric acids, the latter in smaller quantity. 

The nitrogeu originally belonged to the atmosphere or to organic 
bodies, a view remarkably supported by the observations made 
respecting the formation of sal-ammoniac in the neighbourhood of 
Heela; this formation, under the influence of new lava-torrents, 
was found to be limited to the zone in which the meadow land was 
overflowed by the lava(l). The large fumeroles of the back of the. 

(1) Sartorius von Walterslianscn (physiscli-geograpluselie Skizze von Island. 
Abdruck aus den Gottiuger Studicn. 1847), contests the opinion of Bunsen respcct- 


Presence 

of 

nitrogen 
In the 
springe. 



472 


CHEMICAL GEOLOGY. 


Volcanic 

gaaea. 


crater, and even of the four new craters, yielded only sulphur, hydro¬ 
chloric and sulphurous acids, without exhibiting the slightest trace 
of ammoniacal products. 

The -aqueous solution of sulphurous acid which rises from the hot 
soil dissolves the palagonite, the sesquioxidc of iron being reduced, 
with the formation of the protoxide and sulphuric acid ; the oxidation 
of sulphurous acid is likewise effected in part at the surface of the 
fumeroles, by the action of the atmosphere, or in their depths by the 
atmospheric oxygen diffused in the spring water. The sulphuric acid 
thus generated is distributed amongst the constituents of the pala¬ 
gonite, which are liberated together with a portion of silicic acid, 
and appear as sulphates in solution. This process represents the 
first stage of the fumerole action, in which sulphurous acid, hydro- 
sulphuric acid, sulphur and steam bursting forth from the soil, 
spread themselves far over the sulphur-fields, or a bluish-black' 
boiling argillaceous paste rises in huge bubbles. Analysis, however, 
shows that the ratio in which the bases occur in jfche acid silica- 
springs differs essentially from the relation existing between the 
constituents of palagonite, proving that the activity of the chemical 
decompositions induced by the sulphurous acid does not end with 
the solution of the palagonite(l). The whole amount of protoxide of 
iron, together with a quantity of alumina and lime arc again re¬ 
moved from the solution. Bunsen found that palagonite possesses 
the property, on being digested with a neutral solution of sulphate 
of iron, of precipitating the protoxide of iron as a hydrate, or 
perhaps as a silicate, with formation of sulphate of lime. Free 
sulphurous acid, therefore, originally dissolves the sesquioxide of 
iron of the tuff as a salt of protoxide, together with a portion of 
the remaining constituents ; but when the solutions have been neu¬ 
tralized by their passage through the rock, and remain still longer 

ing the organic origin of the sal-ammoniac in the Iceland fumeroles; lie believes that it 
is owing to the presence of ammonia in the atmosphere. Bunsen has pointed out 
(Auu. Ch. Pharm. LXV, 1,) the insufficiency of the arguments adduced, although he does 
not dispute the possibility of a formation of chloride of ammonium from the ammonia of 
the atmosphere in the presence of hydrochloric acid. (Bunsen and Playfair, Report 
on the Gases evolved from iron furnaces. Mem. of Brit. Assoc. 1845). 

(1) This is very evident, if we compare the relation of the bases in palagonite with 
that of the bases occurring in the water of the suffiones. Bunsen found in 10000 
parts of water taken from one of the largest boiling mud-cauldronB of the Reykjahlider 
Solfatara, between the north-eastern declivity of the Niimarfjull. and the Burfell lava 
stream, 1*2712 sulphate of lime, 1 ‘0662 sulphate of magnesia, 0*7333 sulphate of am¬ 
monia, 0*3261 sulphate of alumina, 0*2674 sulphate of soda, 0*1363 sulphate of potassa, 
0*4171 silicic acid, 0*0537 alumina, and 0*0820 hydrosulphuric acid (Aun. Ch Pharm. 
LXII, 1). Comp, also Damour’s Analyses, II. 266). 
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in contact with it, the, iron is deposited again as hydrated protoxide, 
or, if oxygen be present, as hydrated sesquioxide. The decomposed 
palagonite is thus converted into alternate and irregularly pene¬ 
trating beds of white fumerolc clay, free from iron, and of the coloured 
ferruginous variety. The limits of these deposits indicate the strata, 
where the first action of acid solutions* has passed into the second one 
of neutral solutions. These beds' of clay greatly resemble certain 
structures of the keuper-formation, and we have thus reason to 
believe that the alternate colours of the strata in the latter are due to 
the successive chemical metamorphoses of the same rock, and not to 
its having been deposited from water. 

Formation of Gypsum. —The same action which is exercised by pa¬ 
lagonite on a neutral solution of sulphate of protoxide of iron, occurs 
also in the sulphates of alumina and of sesquioxide of iron. The neutral 
solutions of both these bases are precipitated by it with formation 
of sulphate of lime; and the alumina is not only separated in this 
manner from thq suffionc-waters, but also transported from one part 
to another within the sphere of these decompositions, a circumstance 
which sufficiently explains the inequality and great variety jp the 
composition of the clay-strata. The sulphate of lime of these decom¬ 
positions perfectly agrees with the gypsum-strata occurring in the 
marls and clay-structures of the lias formation, the perfect absence in 
which of calcareous shells appears to point out that they have been 
exposed to the action of acid vapours ; these fumcrole-aetions throw, 
moreover, a great deal of light upon the relation existing between 
the tertiary clay-formations, and the tuff of basalt, dolerite, and 
trachyte. 

Formation of Alum. —Among the products generated by the ac¬ 
tivity of the solfataras in Iceland, we have still to notice plumose 
alum, iron-pyrites, copper-pyrites, sulphate of copper, and sulphur 
itself. The formation of phunose alum takes place at the surface 
of the fumerole-clay, and is limited to periods when a dry atmo¬ 
sphere favours the efflorescence of this salt on the ground. We find 
it most frequently deposited upon the smoking mud-crust, and it 
may be plainly seen that the remarkable property possessed by pala¬ 
gonite to -precipitate neutral solutions of alumina, must limit the 
formation of this alum to those localities where a constant flow of 
acids, more particularly of sulphurous acid, is kept up by the action 
of the fumerolcs. 

Hydrosulphuric acid which accompanies the gaseous exhalations 
of these suftiones, when in contact with the porous fumerole-clay 
experiences a combustion at the expense of the oxygen of the atmo¬ 
sphere, the chief product of which is sulphuric acid. The rain- 
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water dissolves the salt newly formed, and carries it down to the 
strata of palagonite, which precipitate the alumina. 

Separation of sulphur. —The separation of sulphur at the mouths 
of the suffiones appears to be essentially due to the reciprocal action 
of sulphurous and hydrosulphuric acids in the presence of steam, or 
to a decomposition of the latter by the oxygen of the atmo¬ 
sphere^). 

Formation of Iron-Pyrites. —The formation of iron-pyrites depends 
upon the decomposition which the substance of the palagonite under¬ 
goes under the influence of hydrosulphuric acid, protosulphide of 
iron and an alkaline sulphide being produced. The palagonite is 
converted by the former into a black mass which imparts' a bluish- 
black colour to the clay of the boiling mud-pools, and is not' unfre- 
quently manifested in the springs by the deposition of a sandy-black 
powder. The alkaline sulphides, on the contrary, are dissolved by 
the boiling water, and converted, wherever they come in contact 
with sulphur, into polysulphides. The latter are distinguished by 
the facility with which they dissolve small quantities of protosulphide 
of iroiP which, under peculiar circumstances, is deposited again. It 
will, therefore, be easily understood, how sesquioxidc of iron, con¬ 
verted into protosulphide by the action of hydrosulphuric acid, with 
the separation of sulphur, may be dissolved by the simultaneously 
formed alkaline polysulphide, and, abstracting from the latter 
I equivalent of sulphur, be again precipitated in crystals of bisul¬ 
phide of iron, as iron-pyrites. 

Alkaline Siliceous Springs. —Bunsen (2) has made a scries of 
numerous experiments, in order to ascertain the origin of the alka¬ 
line silica-springs; for the same purpose he induced Sandberger(3) 
to analyse the water of the Great Geyser. He arrived at the general 
fact, that none of the rocks of which the island is formed resists the 
decomposing action of the thermal waters, which convert them into 


(1) Haidinger [Berieht. (comp. II, 379) II, 399] assumes that, the formation of 
clay, brown iron-ore, &c., occurring together with native sulphur, near Kalnika, in the 
neighbourhood of Vogles and Altsohl, in Hungary, is perfectly analogous to that of the 
clay, sulphur, Ac., in the solfataras of Iceland. The only difference is, that in Hungary 
the changes have taken place in trachyte and diorite, and that the process is manifested 
in a later stage. 

(2) Ann. Ch. Pharm. LXII, 48. Extract of a letter addressed by It. Bunsen to 
J. J. Berzelius, Marburg, Nov. 1846; Augsb. Allgem. Ztg. 24 Dec. 1848. 

' (3) Sandberger found in 1000 parts of this water 0-5097 silica, 0-1939 carbonate 
of soda, 0-0083 carbonate of ammonia, 0-1070 sulphate of soda, 0-0475 sulphate of 
potassa, 0-0042 sulphate of magnesia, 0-2521 chloride of sodium, 0-0088 sulphide of 
sodium, 0-0557 carbonic acid (Ann. Ch. Pharm. LXII, 49). Comp. Damour's 
analyses, II, 266. 
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acid and basic silicates. ' The'former are dissolved by the water, 
while the latter remain in the form of insoluble beds of clay. The 
soluble silicates are brought to the surface with the water, giving 
rise, where it is left to evaporate, to the formation of siliceous sinters 
and opals. The palagonite-tuff stands in the most intimate relation 
with the formation of geysers. On digesting pulverized palagonite 
with distilled water for some hours, at a heat of 100° or 106°, we 
find that 1000 grms. of water dissolve 0*03716 silicic acid, 0*00162 
of potassa, and 0*00824 of soda. On allowing water, saturated 
with carbonic acid, to act upon the pulverized mineral, all the 
constituents, with the exception of alumina and sesquioxide of iron, 
will be dissolved in the form of bicarbonatcs. Pulverized palagonite, 
when heated for ten hours with water, saturated with hydrosulphuric 
acid, gives rise to the formation of a solution of silicic acid, of the 
hydrosulphates of sulphides of calcium, of magnesium, of sodium 
and potassium, protosulphide of iron being formed at the same 
time. Hence we sec, that the constituents of palagonite take very 
different parts in the decomposition which is induced by hot water, 
carbonic acid, and hydrosulphuric acid respectively. The alkaline 
siliceous springs, in which there is a smaller quantity of sulphurous 
acid, assume a very different character from the waters of the 
suffiones, for it is evident that the composition of the water, and 
the nature of the argillaceous deposits produced by these actions, 
must stand in a definite relation to the greater or smaller resistance 
opposed by the separate constituents of palagonite to the influence of 
the weaker volcanic acids, that is to say, to water, carbonic acid, and 
hydrosulphuric acid. 

When the alkaline silicates, removed by the heated water from the 
palagonite, are brought into contact with carbonic, hydrochloric, and 
sulphuric acids, they are converted into carbonates, sulphates, and 
chlorides, whilst the silicic acid remains dissolved in the alkaline 
carbonates formed, and in the water, and is partially separated 
from them by evaporation, as siliceous tuff. 

The action of the carbonic acid is not, however, limited to the 
alkalies taken up by the water, but is directly extended to the 
substance of the palagonite, since it not only gives rise to a solution 
of silica in water, and alkaline cai'bonates, but induces also the for¬ 
mation of bicarbonatcs of lime and magnesia. The fact that only traces 
of the second of these earths are found in the water of the Geyser, 
may be easily explained from the circumstance that bicarbonate of 
lime is decomposed by ebullition into carbonic acid, and an insoluble 
neutral salt, or is decomposed in the same manner by the alkaline 
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silicates, with formation of an alkaline carbonate. Traces of mag¬ 
nesia-salts, on the contrary, must be found in the water, in accord¬ 
ance with the result of analysis. 

The products of hydrosnlphuric acid upon palagonite experience 
a similar decomposition by carbonic acid. Sulphuretted hydrogen 
escapes as gas, whilst carbonate of lime, and to a certain extent 
carbonate of magnesia, are precipitated. The ultimate product of 
these reactions is again silicic acid, dissolved in water and alkaline 
carbonates, to which alkaline sulphides, as the constant accompani¬ 
ment of these siliceous springs, are added, when the carbonic acid 
occurs in smaller quantity. The relation of the potassa to the soda 
in the water of the Geyser, is totally different from that whiqb exists 
in palagonite. Experiment showed that soda is dissolved from pala¬ 
gonite by pure water, or by water saturated with carbonic acid, in 
a much larger proportion than potassa; and by carbonic acid oven 
in a much greater quantity, than corresponds fo the composition of 
the water of the Geyser. We may, therefore, readily understand that 
when the three volcanic gases are simultaneously acting, these alkalies 
may easily be dissolved to the relative extent in which they occur in 
the water of the Geyser. 

Where the clinkstone and the older trap of Iceland break through 
the tuff, and still more, where the older trap penetrates in veins 
through the clinkstone, tfie penetrated rock exhibits a kind of fusion, 
frequently extending over a space of several feet, by which it assumes 
characteristics resembling those of obsidian, or pitch-stone. On trac¬ 
ing the horizontal strata which have been erupted from these veins, 
at their points of contact with the tuff, we soon lose sight of all 
appearance of fusion, or the action of fire. We are astonished to 
find that the maiD body of the tuff is composed of an easily fusible 
hydrated silicate, which has preserved its original character, and its 
normal proportion of water, notwithstanding its immediate contact 
with vast strata of trap, which have penetrated it in the fused condi¬ 
tion. Still more singular are the innumerable vesicular cavities in the 
amygdaloid alternating with the tuff and trap, which are lined, and 
not nnfrequently filled up, with quartz, chalcedony, calc-spar, zeolites, 
and other hydrated silicates. 

Bunsen explains these facts by the phenomena of the still active 
fumeroles. Where the fluid trap came in contact with the surface of 
the vein, endowed with but a low cooling power, the water, present 
in the entire mass of the tuff, yielded, and was expelled by the action 
of the constantly renewed stream of fire; the rock was dehydrated 
and fused. On the other hand, where the fluid rock spread out 
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from these veins in far extended strata, and penetrated through 
the upheaved tuff ; the farther development of the igneous action 
on the surrounding rock must have been arrested by the increased 
production of aqueous vapour, the great specific heat of the water, 
and the considerable latent heat of its vapour, making a greater 
elevation of temperature impossible in the tuff strata. The fumerole 
actions, which are owing to this vast evolutiqpi of aqueous 'vapour, 
must, therefore, necessarily be met again in the tuff and trap masses 
which served as a focus for their activity. And hence the amygda¬ 
loid, alternating with tuff and trap, which is so rich in hydrated 
silicates, present a faithful picture of the phenomena of decomposi¬ 
tion, which arc still found in full activity in the suffiones and 
boiling springs of Iceland. 

Formation of the Amygdaloid by Fumerole Action. —The amygda¬ 
loid rocks are the products of a metamorphosis of the original rock, 
which occurs at the point of contact between the trap and the tuff- 
strata. Their principal mass consists of a ferruginous, or siliceous 
clay, which occurs as a product of the still active fumeroles, and 
after passing through innumerable phases of decomposition, merges 
into the perfectly undecomposed strata of both these species of 
rocks. The penetration of aqueous and plutonic formations is to 
be ascribed to a great manifestation of fumerole activity, which has 
immediately followed the catastrophe of eruption; the original rock 
being converted into an aluminous amygdaloid, by a separation of its 
constituents, into soluble and insoluble silicates, in a manner 
analogous to what may still be observed. By these means, the 
plastic clay might easily be filled, through the agency of vapours 
and gases, with those innumerable vesicular cavities in which the 
products of crystallization of the soluble silicates, which penetrate 
the clay, are traced as complementary constituent parts. In a like 
manner, the occurrence of infusoria, the remains of which are found 
in the decomposing crust of volcanic rocks, may be explained, if 
we consider that the mass of such structures, converted by fume¬ 
role action into clay at its surface, and. subsequently solidified by 
infiltration of soluble silicates, might easily contain within itself the 
conditions necessary for the life of the microscopic organisms, whose 
petrified remains are still found within these strata(l). 

(1) Sartorius von Waltershausen (physisch-geographische Skizze von Island) 
endeavours to complete Bunsen’s theory of the formation of zeolites in the Islandic 
amygdaloid, and of palagonite, by assuming that pressure exerts an essential influence 
upon chemical attraction. Since pressure is the deut ex machina of geologists—it was an 


Alkaline 

Siliceous 

springs. 



478 


CHEMICAL GEOLOGY. 


Theory of 
the 

Geysers. 


Theory of the cseysern. —Bunsen(l) has proposed a theory of the 
Geysers, based upon very accurate thermometrical measurement, 
and altogether differing from the former explanations of this 
phenomena; this theory cannot be left unnoticed here, present¬ 
ing as it does an interesting instance of the result obtained by 
an exact application of the principles of physics upon geolo¬ 
gical phenomena. \ perfectly similar explanation has been sub¬ 
sequently given by Descloizeaux(2), who jointly with Bunsen 
had observed the temperatures at different depths of the Geyser-tube. 
Every silica-spring builds up a tube by the deposition of its 
siliceous sinter, and may, at a certain height become a geyser. 
If the tube be narrow at the upper end, and filled with a column 
of water, strongly heated below and rapidly rising, a continuous 
fountain is formed. The water at the mouth has a boiling- 
temperature corresponding to the pressure of the atmosphere ; 
but when the spring has been surmounted by a tube, formed by 
gradual incrustations, it may easily attain at its base a temperature 
of upwards of 100°, owing to the pressure of the fluid resting in the 
tube. The mass of water rising in such a spring, which is conti¬ 
nually renewed from below, and possessing in the natural shaft of 
the spring, a temperature of 100°, must immediately, on its escape 
from the mouth of the tube, experience a diminution of temperature, 
corresponding to the diminished pressure of the atmosphere, by 
which the whole excess of heat above 100° will be expended in the 
formation of vapour. The water raised by the expansive force of 
these vapours, and mixed with white foam, forces itself from the 


object of interest to establish its effect by experiment. Woh ler, as is well known, had suc¬ 
ceeded, by exposing apophyllite to the action of water, at a temperature of 180“ or 190", 
under a pressure of from 10 to 12 atmospheres, in obtaining a solution of this mineral, 
from which, on cooling, it was deposited again in crystals. From this experiment, wc 
cannot perceive whether the effect was due to the high pressure, or to the high tempe¬ 
rature. By means of a simple apparatus, Bunsen (Ann. Ch. Pharro. LXV, 82) 
produced a measurable pressure of 110 atmospheres, which corresponds to a depth 
of more than 3000 feet in the sea. He found that the pressure, not only of 10 or 12, 
but even of 79 atmospheres, without the eo-operation of heat, has not the slightest 
action upon pulverized apophyllite; in a like manner palagonite yields, even under a 
pressure of 103 atmospheres, only traces of soluble matter to water, whilst ebullition 
with water, under the pressure of 1 atmosphere, suffices to decompose it, and to 
dissolve appreciable quantities. Hence pressure alone cannot be considered as 
essentially affecting the play of chemical attraction. 

(1) Extract of a letter addressed by R. Bunsen to Berzelius, Marburg, Nov. 1846 : 
Ann. Ch. Pharm. LXII, 1; Pogg. Ann. LXXII, 159. 

(2) Compt. Rend. XXIV, 456; Arch. Ph. Nat. IV, 83; Ann. Ch. Phys. [3] XIX, 
471; Phil. Mag. [3]'XXX, 391; Sill. Am. J. [2] III, 288. 
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mouth of the spring, foaming and hissing in one continuous gush. 
On the other hand, when the geyser-tube is sufficiently wide towards 
its upper extremity to afford a considerable degree of cooling to the 
water, or when the column of water, considerably heated above 
100 f ’, passes slowly into the lower mouth of the tube, the water 
will suddenly burst forth into ebullition and eruption, whenever the 
fluid column, raised by some cause or othen, f. i., by an accumulation 
of vapour in the depth, arrives at a pressure which no longer cor¬ 
responds with its temperature. After these eruptive ebullitions, the 
temperature in the tube rises continually, the column when at rest, 
however, never reaches, not even a few minutes before the grand 
eruption, the boiling-point corresponding to the combined pressure of 
the atmosphere, and of the water at the height of observation. The 
elevation of the column of water which imparts the first impulse to 
the eruption, is induced by the peculiar property possessed by the 
Islandic thermal springs, of giving rise periodically, at certain points 
in the water of the thermal basins, to a number of large bubbles of 
vapour, which become suddenly condensed on rising into an upper 
and cooler stratum, where slight periodic detonations are occasioned, 
which precede the larger eruptions. 

The periodic elevation of this mass of water, effected in the Geysers 
by this means, appears rarely to exceed 1 or 2 metres and is unable 
to upheave the water to an elevation, where it could burst forth into 
ebullition (owing to the deminished pressure existing there) until the 
whole mass has assumed a temperature at which it can begin to boil; 
such a temperature was actually observed by Bunsen, a few minutes 
before the eruption took place. From the preceding remarks, it is 
evident that the mechanical power has its principal seat in the 
water of the Geyser itself. 

I’n stratified Rocks. Formation of Granite. —The development of 
his doctrine of polymeric isomorphism, affords an opportunity to 
Scheerer(l) of bringing forward some observations respecting the 
formation of granite and its allied rocks, in which he participates in the 
objections, raised by Breislack(2), Fuchs(3), Boucheporn(-f), and 
Schaafhautl(5), against their plutonic origin. The chief argument 
is that the succession in which both the essential and accidental 


(1) Bullet. Geolog. [2] IV, 468 ; Jahrb. Miner. 1847, 854. 

(2) Traitc sur la Structure dn Globe, Paris, 1822, I, 356. 

(3) Ueber die Theorieen der Erdc, Munchen, 1844. 

(4) Etudes sur 1’IIistoire de la Terre. 

(5) Miinchener gelehrte Adz. 1845, 557. 
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constituents of granitic rocks arc proved, by their crystallization, to 
have solidified, does not agree with the fusibility of these substances; 
the difficultly fusible quartz being the medium of formation for 
the other constituents. Scheerer adduces, moreover, the fact that 
quartz is never found in lavas, although many veins of granite must 
have been cooled as fast as these lavas, and although some of the 
latter, at least some obsidians and pumice-stones, contain as much 
silica as granite itself. 

The mechanical arrangement of the essential and accidental consti¬ 
tuents of granite, showed that the crystallisation of achmite, garnet, 
gadolinite, tourmaline, amphibole, orthite, allanite, iron-pyrites,, arse¬ 
nical-pyrites and mica, has taken place before that of the felspar, and 
that the latter was separated before the quartz of the granite. In no 
case was quartz found to have interfered with the crystallisation of other 
minerals, whilst this was frequently observed to be the case with felspar. 
The author farther discusses the theory of “ surfusion” imagined by 
Fournet in support of the plutonic theory. This theory supposes 
that liquid quartz, like sulphur, phosphorus, water, solidifies at a 
temperature lower than that at which the solid quartz is liquefied. 
In the case of water, however, the fusing-point and the point of 
solidification differ but a few degrees, and for sulphur too the diffe¬ 
rence does not exceed 100°. The fusing-point of silicic acid is about 
2800°, whilst achmite, garnet, hornblende, tourmaline, iron-pyrites 
and other minerals occurring in granite* fuse between 1000° and 
1500*’, for it is well known that they all fuse with the greatest 
facility before the blow-pipe at about 2000°. According to Four- 
net J s theory, the fusing-point of quartz would be from 1300" to 
1800° higher than its point of solidification. 

Scheerer is of opinion that the water (about 1 per cent) which 
is contained in some of the constituents of granite, was present 
before its solidification, and essentially co-operated toward its forma¬ 
tion. On the other hand, granite has not been deposited from an 
aqueous solution, inasmuch as its constituents, by entering into its 
composition in the form of hydrates, would have introduced at least 
50 per cent of water, and at the same time rendered the volume of 
the rock much more bulky. The heat of the plutonists has to be 
called in aid; it was heat which roused the chemical powers in the 
granite-paste, imparting to it the necessary plasticity; heat was an 
essential agent in the formation of granite, and its intervention 
explains a series of phenomena of contact, which are perceptible in 
the adjacent rocks. If we imagine this moist paste to be subjected 
to an increasing heat, under a" pressure which prevents the evapora- 
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tion of the water, it will probably be liquefied at a temperature far 
below that at which it would have fused in the anhydrous condition. If 
granite fused in this way, be cooled qgain, it evidently will give rise 
to phenomena, very different from those exhibited by the cooling of 
an anhydrous mass of otherwise similar constitution. JWe will 
observe that the temperature may be considerably diminished before 
the granite-paste loses its plasticity, a circumstance which is highly 
favourable to the crystallisation of its component minerals. The whole 
of the water not assimilated in the formation of these minerals, will 
be accumulated in, and Te-absorbed by the residuary siliceous mass, 
which is thus kept in the liquid state for a considerable time, losing 
the water only when perfectly cool. In this mannei*, moreover, the 
pyrognomie properties of certain minerals may be preserved, which 
cease to be perceptible, if the minerals have been exposed to a 
very high temperature. (The term pyrognomie is intended to desig¬ 
nate the property, possessed by certain minerals, of suddenly exhi¬ 
biting, when heated to dull redness, a lively incandescence, according 
to II. Rose, attended with evolution of heat, and a change in some 
of the physical properties, without undergoing any chemical altera¬ 
tion, except perhaps a slight loss of water.) If these minerals had 
actually been in a state of igneous fusion, from which they passed to 
a white, and subsequently to a red heat, how is it possible to assume 
that they should still possess their pyrognomie properties ? The 
exuding fluid holding in solution the remainder of the mineral con¬ 
stituents was absorbed by the masses of adjoining neptunic rocks, 
which were changed by the induction of phenomena of contact, by 
the conversion of clay-slate into gneiss and granitic rocks, &c. 

The leading of Scheerer’s memoir in the Geological Society of 
France, gave rise to some interesting remarks, especially of Deta¬ 
il one, respecting the existence of water in certain bodies which have 
undergone igneous fusion. Some earlier experiments of Laurent 
were called to mind, who had observed that borate of potassa, when 
fused in a wind-furnace at a temperature exceeding the fusing-point 
of silver, still retained 1 per cent of watpr, from which it could be 
partly freed at a much lower temperature by softening the vitreous 
borate over the flame of a spirit-lamp(l). 

Duroclxer(2) contests the views of Scheerer, and defends the 
origin of granitic rocks by igneous fusion. In his opinion, it was 


{1) Bulletin Gcologique [2] IV, 496. 

(2) Bulletin Geolog. [23 IV, 1018; Compt. Rend. XXV, 208 ; Jalirb. Miner. 1848, 
208, 337. Comp, also Corapt. Rend. XX, 1275. 
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not quartz which, remaining liquid all the time, was cooled to a 
temperature closely approaching the fusing-point of felspar; he thinks 
that it must have been a mineral similar to feld-stone, i. e. a sub¬ 
stance somewhat less fusible than felspar, with which it agreed in 
most other respects. This mass contained silicic acid, alumina, alka¬ 
line, and earthy bases, potassa, soda, sometimes lithia, a portion of 
lime, magnesia, sesquioxides of iron, and manganese, together with 
small quantities of hydrofluoric, and frequently even of boracic acid. 
During the slow cooling of this mass, probably at a temperature of 
about 1500°, the constituents separated from each other in the form 
of felspar, quartz, and mica. In the moment of separation, when 
the temperature of the mass closely approached the fusing-point of 
the two most fusible components, *. e. of felspar and mica, the latter, 
having a greater tendency to crystallize, soldified more rapidly ; and 
it may be presumed that the felspar in consequence of its greater 
faculty of crystallisation, has perhaps been solidified even before the 
quartz. According to Gaudin’s experiments, silicic acid exhibits 
the deportment of a flux, remaining for a considerable time in a state 
of. toughness, especially when surrounded by a mass which is itself 
very hot. During this process changes of temperature took place, 
chiefly in consequence of the play of two causes acting consecutively, 
and in an opposite direction. Before the constituents separated, 
silicic acid combining with other silicates, and thus inducing the 
formation of acid compounds, probably gave rise to the evolution of 
heat, while, on the other hand, the destruction of such a compound 
must have been attended with an absorption of heat. In the moment, 
then, in which the quartz was separated from a granitic combination, 
the slight depression of temperature which ensued naturally ac¬ 
celerated the solidification of such constituents as possessed the 
greatest tendency to crystallise. On the contrary, the heat disen¬ 
gaged immediately afterwards on the sudden solidification of the 
felspar was communicated to the surrounding medium, whereby the 
quartz was retained in a state soft enough to receive the impression 
of the felspar-crystals. The homogeneous mass separated into several 
definite compounds, remaining liquid in contact; in true granites 
the solidification of the several compounds took place in very short 
intervals, felspar, quartz, and mica, mutually obstructing their own 
elaboration; when felspar crystallised, quartz had been evidently 
separated from the mass. 

Durocher adduces the results of his researches as unfavourable to 
Scheercr's assertions, that the crystallisations of the various consti¬ 
tuents of granite, invariably exhibit the same succession. He is of 
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opinion that the successive crystallisation of the constituents of gra- 
nite from Hitteroe, in Norway, observed by Scheerer, must have been B, * n 
accidental; almost all the granites, examined by him, showed a simul¬ 
taneous crystallisation; in many cases the quartz was partly solidified, 
when the felspar ceased to crystallise. Of the latter occurrence, he 
quotes a great number of instances. In a granite from Sue (Arriege), 
crystals of tourmaline or felspar are found in the middle of the 
quartz which has received their impressions; on the other hand, 
crystals of quartz are surrounded with a felspathic mass, and these 
different occurrences are perceptible even in the same specimen. 
Garnet, tourmaline, mica, and felspar, evidently solidified rapidly 
after each other; and the minerals which appear to have crystallised 
first, must have been still partly soft, when the others solidified. 
Hence a general character of granitic rocks would be the mutual pene¬ 
tration of their constituents, obstructing to a certain extent their 
own elaboration. In specimens in which the* silicic acid has been 
accurately separated from the foliaccous, or crystallised silicates, and 
has crystallised last, Durocher assumes the co-operation of other 
forces, under the influence of which the silicic acid had been retained 
in the liquid state for a considerable period. This, however, dews 
not apply to the ordinary granites. 

The occurrence of iron-pyrites, arsenical-pyrites, and cobalt-glance, 
adduced by Scheerer as an argument against the igneous origin 
of granite, might be entirely exceptional; these minerals might be 
the result of subsequent formations, inasmuch as sulphides occur, in 
these places, also in rocks of a different origin. Magnetic and titanic 
iron too, have left impressions in felspar and quartz, frequently, how¬ 
ever, they have been crushed by the crystallisation of the felspar. 
Zircon, corundum, polymignitc, gadolinite and yttrotantalite, have 
likewise crystallised in the middle of felspathic masses,- hence we 
have no right to believe that the least fusible constituents must have 
invariably crystallised after the others. 

Nor is the fact that we observe no quartz separated from ordinary 
lavas, admitted by Durocher as an argument against the igneous 
formation of granite. Many trachytes, whose igneous origin is not 
contested, contain free silicic acid, frequently even in well-formed 
crystals, while also in other respects they are allied with granitic 
rocks by the presence of felspars, hornblende, and mica, and are 
connected with volcanic products through the medium of augite. In 
Italy we see trachyte pass over into granite, and trachyte-porphyry 
into quartz-porphyry. 

As to the presence of pyrognomic minerals in granite, Durocher 
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thinks that they by no means disprove the igneous origin of granite. 
He; believes that these minerals, after' having been calcined, had 
undergone a molecular alteration, such as we frequently observe in 
many substances (as for instance, in arsenious acid), when subjected 
to similar changes, reassuming after some time the original molecular 
arrangement. 

Scheerer’s most important objection, the presence of water in 
some of the constituents of grqnite, Durocher meets by asserting 
that the greatest amount of water is found in the accidental consti¬ 
tuents of granite; a small quantity from 01 to 0 2 per cent was, 
however, found in most felspars j a perfectly transparent specimen 
of' Frcdericksvern, was alone proved to be absolutely anhydrous. 
Now, since felspar containing more than 0 - 2 per cent of water is 
invariably opaque, the presence of water might be attributed to 
incipient decomposition. Most granites, however, contain less than 
1 per cent of water. 

Durocher has examined a great many rocks as to the amount of 
water which they lose between 15° and 110°; he found that most 
rocks of igneous origin, contain water which cannot be expelled, except 
by a dull red heat. In granite, feld-stonc and quartz-porphyry 
exhibiting no trace of alteration, the amount of water present never 
exceeded 05 per cent; in granite this- water is distributed among 
felspar and mica. The amount in slightly disintegrated specimens 
rises to 3, and even to 4'70 per cent, and is invariably the result of 
incipient kaolinisation; 1 or 1| per cent of water it would appear, 
may be absorbed without any trace of decomposition becoming per¬ 
ceptible. Melaphyre, basalt, lava, pumice-stone, contain more or 
less water, the amount in volcanic lava varies between 0*45 and 
4*51 per cent. It is generally present in volcanic and pseudo-volca¬ 
nic rocks, although trap is met with containing no water, which is 
wanting moreover in the basalt of Saint-Flour, and is reduced to a 
mere trace in obsidian. Hence Dyrocher considers the water to 
be chiefly of atmospheric origin,, although he docs not deny the exist¬ 
ence of primary water in granite, lava, And trappean rocks. 

Admitting, however, the presence of primary water in granite, 
Durocher docs not conceive in what manner this water, as assumed 
by Scheerer, is capable of assisting in the liquefaction of the mass. 
The fusion of salts in their water of crystallisation, was the result 
both of their solubility in water, increasing, with the elevation of the 
temperature, and of their affinity for this water, which enables 
them to retain it up to a temperature at which the salt may dis¬ 
solve in it. To what extent, however, were quartz, felspar, mica. 
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and hornblende soluble in water ? What was the affinity of these 
substances for water ? These minerals being neither soluble in, nor 
having any affinity for, water, Dur ocher thinks it rather bold to 
admit that the constituents of granite, in the presence of water, 
and whgn ' subjected to a strong pressure, should become liquid 
below their ordinary fusing-points. The water bursting forth during 
volcanic eruptions, never produced an effect upon the lava similar to. 
that assumed by Scheerer for granite, on the contrary, such water 
only gave rise to vesicular cavities, which were never observed in 
granites of very crystalline texture. 

The portions of quartz and mica in that variety of granite from Yire 
in Normandy, which is frequently used for the foot-pavements in 
Paris, Virlet d’Aoust(l) has taken for pebbles and adduced them 
as an argument in favour of the view, that granite had originally 
been a sedimentary formatipn. Durochcr(2) is of opinion, that 
these portions are mere concretions. 

Haidinger(3), although opposed to the doctrine of polymeric 
isomorphism, fully admits the importance of Scheerer’s results for 
the history of the metamorphosis of minerals generally, if aspasiolite 
be considered as a pseudomorphosis of cordierite. Cordierite, as had 
been previously admitted by Scheerer, is the original formation pro¬ 
duced, according to Haidinger, in such a position of the rocks, as is 
sufficiently deep and central to admit of a perfect separation of the 
water. At a later period, and in a higher position water was forced into 
the rock, and especially into the cordierite, which was thus deprived of 
its peculiar character. We have no measure of the depths at which 
changes of this kind may have taken place, nevertheless the period 
of cordierite may be considered as a standard of comparison for the 
history of granite, and of other crystallised rocks. When cordierite 
was separated in crystals, the fundamental mass frequently had 
not been converted into granite, at least not into that granite, in 
which cordierite has become pinite. Both the formation of pBeudo- 
morphs, and the changes of the roeks themselves, are the result 
of the continuous circulation of matter, and every specimen of our 
collections, according to Haidinger, affords a long history of its 
formation. For the rest, we refer to the comprehensive treatise 

(1) Virlet d'Aoust [Bull. Geolog. [2] IV, 498; Jahrb. Miner. 1847, 861 (in abstr.)], 
believes granite as well as gneiss to be a metamorphic rock, formed from sedimentary 
deposits, and is of opinion that no primitive rocks exist on the surface of the earth. 

• (2) Bull. Geolog. [2] IV, 140. 

(3) Uaidinger’s Abhandl. (Comp. II, 379), I, 79; Fogg. Ann. LXXI, 266; lahrb. 
Miner. 1848, 218;.Comp. II, 379. 
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itself which contains moreover some excellent remarks respecting 
the formation of hydrated silicates in basalt, &c. 

6n«in ana Oneisa-sraaite. —N aumann(l) contests the hypothesis 
that gneiss and similar rocks must invariably be altered sedimentary 
rocks, an opinion chiefly based upon their parallel texture ^g.d struc¬ 
ture, and upon their frequent parallel connection with clay-slate, grey- 
wacke, and other sedimentary rocks. He arrives at the conclusion that 
in addition to metamorphic, and hypogenous, eruptive gneisses have to 
be assumed. He points out gneiss*like texture, and parallel structure 
in true volcanic and plutonic rocks, and adduces many instances, 
proving that the parallel structure of crystalline siliceous rocks, has 
been frequently the result of stretching or tension, to which the 
rocky masses of the whole district of eruption have been exposed 
before their ultimate solidification. Naumann distinguishes in the 
structure of these rocks a plane parallel texture, or flattening, and a 
linear parallel texture or stretching, the former being due to the 
action of pressing, the latter to that of stretching forces upon the 
masses. 

syenite. —Delesse(2) has examined the syenite of the Ballon d’Al¬ 
sace. It consists of two felspars, namely orthoclasc and another, 
closely agreeing with Abich's andesine, and a dark-green horn¬ 
blende, for the description of which we refer to the mineralogical part 
of our Report(3). The following constituents were found not to 
be essential: quartz, sphenc, mica, magnetic iron-ore, iron-pyrites, 
epidote, and ferruginous mica. The powdered syenite of Servance had 
a specific gravity of from 2‘69 to 2'71, that of Them and Coravillers 
from 2‘64 to 2‘68. It varies within rather wide limits, increasing, 
cateris paribus , with the amount of hornblende and andesine, and 
diminishing on the other hand with the quantity of quartz. The 
syenite in question, when ignited^ loses 070 per cent, assuming a 
pale colour, and becoming friable; in a glass-oven it fuses to a glass 
strongly coloured with iron; the same fusion takes place in a black 
lead crucible, with reduction of iron and titanium. The quantities 
in which the various constituents arc present, vary to a certain extent, 
the average composition being | of orthoclase, \ of andesine, and 
\ of hornblende and quartz. The constituents had crystallised in 


(1) Jahrb. Miner. 1847, 297; Quarterly Journal of tlie Geological Society of London, 
1848, 1 j Arch. Ph. Nat. VII, 322. 

(2) Ann. des Mines [4] XIII, 667; Compt. Reftd. XXV, 103; Arch. Ph. Nat. V, 
332 ; with additions by the author, Jahrb. Miner. 1848, 769. 

(3) Comp. II, 400, 408, 410. 
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the following order: first, orthoclase, and nearly at the same period 8yenlt *\ 
hornblende j next, andesine, quartz filling the interstices and cover¬ 
ing the acute edges of the crystals. Both hornblende and andesine, 
and even quartz are frequently in the middle of the crystals of ortho¬ 
clase. The crystals of sphene, whose formation appears to have com- 
mencec^vith the beginning of the crystallisation, are found in 
other minerals, and even in orthoclase.. The formation of the mica 
took place simultaneously with that of the hornblende, with which 
it is invariably associated. This order is by no means that 
of the fusibility of the constituents, a fact which has been noticed by 
other observers engaged in the examination of granitic rocks. 
According to the method communicated at the commencement of 
this part of our Report, Delesse(l) has determined the volumes of 
the constituents in several varieties (1, 2, and 3) of these syenites, 
and also the chemical composition of the rock, taken as a whole. 

In the following synopsis, /represents the buff variety, b the brown 
variety of orthoclase, n the white, and r the red variety, of andesine, 

H hornblende, Q quartz, the numbers in brackets the specific gra¬ 
vities, A the percentage by volume, B the percentage by weight of 


the constituents. 

1. (2-67) 

2. 

(2-72) 

3. 

(2-72) 

A B 

A 


B 

.A 

B 

30 fb 29 

24 

b 

23 

20 

f 19 

32 r 31 

30 

r 

29 

34 

b 33 

10 H 12 

21 

H 

24 

16 

11 19 

28 Q 27 

25 

Q 

24 

30 

Q 29 


The percentage of each of the constituents is as follows : 



SiO, 

Al,.O s 

Feg0 3 

CaO 

MgO 

KO 

NaO 

HO & residue. 

1 . 

70-74 

14-24 

2-21 

2-74 

1-97 

3-87 

307 

1-14 

2. 

6749 

13-28 

3-98 

3-95 

3-74 

3-55 

2-73 

■ 1-28 

3. 

7003 

13-21 

2-85 

3-88 

2-93 

309 

290 

1-17 


Porphyry. (Melaphyre.) —Delesse(2) has examined several por¬ 
phyries (melaphyres) of the Vosges, and, for the sake of comparison, 
a few specimens from other countries. He arrives at the conclusion 
that the rocks of igneous origin, belonging to the same geological 
period, may frequently exhibit transitions into other rocks, differing 
from the former by their age, and by their chemical and mineralo- 


(1) Comp. Vol. II, 454. 

(2) J. Pr. Cliem. XLIlf, 417 ; XLV, 219; Bullet. Soc. Geolog. [2] IV, 774 ; Arch. 
Ph. Nat. V, 258, partially; Compt. Rend. XXV, 636; Jahrb. Miner. 1847, 846. 
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gicai composition, that they may have undergone, moreover, partial 
changes which are, however, invariably local and accidental, and 
never affect the whole of the formation. He believes himself to be 
warranted in establishing the following principle: the rocks of the 
same age are generally of the same chemical, and mineralogical com¬ 
position ; and vice versd, rocks of the same chemical composi® n, and 
formed by the same minerals combined in the same manner, are 
of the same age. 

The rocks examined by Delesse, are the following: 1. Porphyry 
or melaphyrc from Belfahy. The essential constituents of this rock, 
are a kind of lahradorite-felspar and augitc, for whose description we 
refer tc the mineralogical part of our Report(1). The unessential 
components are, iron-pyrites, epidote, quartz, calc-spar, and a chloritc- 
like mineral, which is diffused in a fundamental mass of a dark- 
green colour, varying in many places from black to light-green and 
grey. The powder of the rock is generally of a light-grey. The 
structure is crystalline, the crystals are however microscopic. The 
specific gravity varies between 2-803 and 2 769. The fundamental 
mass almost invariably affects the magnet, the more so the darker 
its colour. The mass, like the felspar which it includes, contains 
water of constitution,*the amount was found to be from 2‘14 to 
8-59 per cent. When ignited in contact with the atmosphere, these 
minerals assume a brownish-green reddish colour. The fundamental 
mass fuses before the blow-pipe with almost as much difficulty as fel¬ 
spar, a bottle-green bead being produced. With borax it forms a glass 
exhibiting the colour of iron, and dissolves completely in phosphorus- 
salt. *On digesting, during two days, the fundamental mass with 
concentrated hydrochloric acid, 23 per cent were dissolved. Delesse 
analysed the following varieties: 1. Blackish-green fundamental mass 
of the porphyry of Belfahy. 2. Dark-green fundamental mass from 
the saw-mill near Puix. 3. Reddish fundamental mass of the 
porphyry of Giromagny. 



SiO 

AL,0 3 FcOj 

MnO 

CaO 

MgO KO & NaO 

HO 

1 . 

53-17 

19-77 8-5S 

0-51 

3-87 

4-96+ 7-02 

2-14 

2. 

50-79 

27-25* — 

— 

8-02 

10-74+ 

3-50 

3. 

49-82 

29-74* — 

* With Fe 3 O g . 

“ 

7-31 10*93+ 

+ Calculated from the loss.. 

2-20 


The rock completely fuses in a glass-oven, yielding a dense glass 


(1) Vol. II, 410. 
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of conchoidal fracture, and strongly tinged with iron. After fusion 
it is perfectly decomposed by hydrochloric acid, granular silicic acid (M ^ hy ' 
being separated. The analysis of the glass led to results which 
closely coincide with those obtained in the examination of the funda¬ 
mental mass No. 1, proving that the average composition of the 
fundamental mass represents as nearly as possible the composition of 
the whole mass of porphyry. The microscopical examination of the 
fundamental mass exhibited, moreover, the presence of two minerals. 
Dclesse calculated the amount of the constituents from the specific 
gravity, according to the formula: 

n _ MS + NF 
M + N 

D representing the specific gravity of the rock, S that of augite, F 
that of felspar, M and N the proportions by volume of augite and 
felspar in 1 vol. of the rock,, so that M + N = 1. This calculation 
yielded from 65 to 70 per cent of felspar in the darkest varieties of 
the rock. The minerals composing the fundamental mass, are like¬ 
wise labradorite-felspar, whose twin crystallization may be distin¬ 
guished, and hornblende, the presence of which is inferred by 
Dclesse from the deportment of the mass on calcination; for while 
in the varieties containing augite, the latter assumed a darkish colour, 
the fundamental mass was found to assume generally the light- 
brown or reddish colour which we are in the habit of observing in 
diorites, or in porphyries containing dioritic hornblende. This horn¬ 
blende exhibits, however, a peculiar composition, inasmuch as it 
contains 53 per cent of silicic acid; moreover, it must evidently con¬ 
tain water and alumina, and lastly a quantity of lime smaller than 
that in felspar, whilst the ordinary hornblendes are usually rich in 
this earth. 

2. Spilite of Faucogney (Haute Saone), a true amygdaloidal por¬ 
phyry. The name spilite was given to this rock by Thirria. It is 
of a green, violet, or nearly black colour, of perfectly homogeneous 
appearance, of crystalline granular texture, and closely allied to the 
porphyry of Belfahy. The vesicular spaces are filled with carbonate 
of lime, enclosed in some ferruginous chlorite. The spec. grav. 
is = 2*906. It is magnetic. When viewed by the aid of a lens, it 
exhibits small greenish plates, with delicate striae parallel to their 
longitudinal axes, an appearance which seems to indicate the twin 
’ crystals of labradorite. When heated before the blow-pipe the effect 
is similar to that produced on the fundamental mass of the rock of 
Belfahy, with which it is, moreover, closely allied in composition ; 
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containing, however, a larger quantity of the green silicate (horn¬ 
blende), and scarcely 55 per cent of labradorite. 

SiO a . Ala <V FeO*) MaO. CaO. MgO. NaO. KO. HO. Total. 

54-42 20*60 9-44 0-93 3-64 387 4-48 0-94 1-47 10029 

* Partly as Fa, 0 3 .. 

3. Delesse has examined, moreover, the antique green porphyry 
which is closely allied with the porphyry of Belfahy. The felspar 
has the composition of labradorite, and is considered as such by the 
author. (G. Bose thought it was oligoclase). The spec. grav. of 
the fundamental mass of an olive-green variety was 2*915. The 
amount of water varied between 1-80 and 3*99, and was found to 
be greater in the green than in the violet varieties, the quantity 
increasing in the former with the beauty and the depth of colour. 

SiO a . ALO,. FeO. MnO. CaO. MgO NaO KO. HO. 

53-55 19*43 755 0-85 8-02 793* 267 

* Calculated from the loss exhibited by the analysis with carbonate of soda. 

4. Melaphyre from the Tyrol. The variety examined - by Delesse 
had been collected between Bolzano and Colmar (?). The fundamental 
mass was of a light grey colour, with a tint of green, with small crystals 
of labradorite copiously diffused through the mass which, although 
agreeing in every other respect with the labradorite of the Vosges, may 
be distinguished by their grey colour and foliated appearance. The 
rock is magnetic, like all the mclaphyres; it exhibits here and there 
small octahedrons of magnetic iron-ore. Although the melaphyres of 
the Tyrol and the Vosges are very analogous, the former are generally 
more vesicular and lighter, their mineralogical composition, too, 
appears to be more complicated, inasmuch as Delesse observed the 
presence of hypersthene and mica in several specimens ; they contain, 
moreover, only half the amount of water (between 0*73 and 1*24 
per cent), which has been found in the melaphyre of the Vosges. 

5. Porphyry from Tyfholms Uddcn, near Christiana. These 
porphyries exhibit only partially the character of melaphyre. The 
fundamental mass is of a smoky grey, with a tint of reddish-brown. 
It principally contains labradorite, the twin crystals of which cross 
each other in every direction, but there arc also crystals of the same 
mineral having a lighter colour, and not exhibiting twin crystalli¬ 
sation (comp. Vol. II, 410). The author mentions, moreover, a 
blackish lustrous silicate, containing what is usually believed to be 
hornblende (Cordier, Biich and Keilhau), and magnetic iron-ore, 
together with indistinct crystallised felspar-like portions. The spec. 
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grav. was found to be 2*771. The following is the mean 6f two Po n>fcyry. 
analyses: (M *w!> hy ' 

SiO y A),0,. FeO. CaO. MgO. NaOKO. HO. 

>5*29 18*78 9*46 3*14 3*48 8*68* 1*17 

* Calculated from the lots. 

The amount of silicic acid closely agrees with that of labradoritc. 

BucV s acicular porphyry is a variety of the rock in question. 

For the determination of the water, and the spec. grav. of the 
. melaphyres of Norway, of the Ural and of Egypt, examined by 
Delesse, for the sake of comparison with the porphyry of Belfahy, 
we refer to the memoir itself. 

Some of the facts brought forward by Delesse are of importance, 
inasmuch as they elucidate the close relation between melaphyrc and 
basalt. The base of both rocks is the same, namely, labradorite; 
both contain, moreover, augite, magnetic iron-orc, and water. It is 
probable, that basaltic labradorite, like that occurring in melaphyre, 
contains water in chemical combination. As to the zeolites, it 
appears that they form no constituent of the fundamental mass, but 
are found only in the drusic cavities of the rock. * 

6. Porphyry of Tcrnuay, a rock which some consider as a variety 
of the labrador-porphyry of Belfahy, others as a transition por¬ 
phyry, and diorite, which Cordicr describes under the name of 
ophitonc. The essential constituents of this porphyry are felspar and 
augite, the former being considered by the author as a, peculiar 
species which he designates by the term vosgite, or felspar of the 
Vosges. For the description of both minerals, we refer to the 
mineralogical part of our Rcport(l). We remark only that both 
are hydrated, and that Delesse explains the presence of water in a 
plutonie rock by the pressure under which it was formed, and that 
in accordance with Scheerer’s theory of polymeric isomorphism he 
believes this water to be basic. Accidental components of this 
porphyry are iron-pyrites and magnetic iron-ore; in some of the 
cavities are found, moreover, cpidote (the pistacio-green variety), 
quartz, chalcedony, ferruginous chlorite, and a red foliated zeolite 
(probably hculandite), which .is very liable to disintegration. Here 
and there the fundamental mass is penetrated by mica, but only in 
such parts as appear to have been altered under the influence of 
adjacent rocks; at the borders of the rock traces of diallage, and of 
the various felspars, as well as of oligoclasc and andesine, are 


(l) Vol. II, 400, 410. 
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observed. Characteristic specimens of this porphyry consist, how¬ 
ever, entirely of vosgite and augite. Many parts of the rock, in which 
the crystals are microscopic, are of a uniform green colour, and exhibit 
only a few isolated, large, and well-formed crystals of augite. The 
Bpec. grav. varies between 2*857 and 2*833; that of the darker 
varieties was found to be 2*885. Eight varieties exhibited on igni¬ 
tion the following loss: 3*02, 3*17, 3*25, 3*41, 8*45, 3*50, 
3*57, 4*06 per cent. Under the influence of heat it assumes a light 
reddish-brown colour, the structure becoming at the same time more 
perceptible. When heated in a glass-oven, it yields a brownish-black, 
radiated, perfectly crystalline mass, whilst, by fusion in a black-lead 
crucible, only a bottle-green glass is obtained. By comparing the 
density and the proportion by volume of vosgite in the volume-unit 
of the rock, Deles sc ascertained that the porphyry of Temuay 
contains from 75 to 80 per cent of its volume or weight of this 
mineral. These determinations may be controlled by the estimation 
of the water, or of the lime, &c., in given quantities of the rock, and 
of its two constituents; experiments of this kind confirmed the above 
data, and led to the following composition of the porphyry, when 
viewed as a whole: 


SiO,. 

A^O,. 

Fe 2 O a . 

MnO. MgO. 

CaO. 

NaO. 

KO. 

HO. 

Total. 

1.26 Augite: 12-7 

1-3 

1-9 

— 

4-2 

4*9 

— 

— 

0*6 1 

[■ 99-3 

74 Vosgite: 36*5 

22-3 

0-5 

0-4 

1-5 

3*2 

3*6 

3*3 

2*4 J 

2. 19 Augite: 9*3 

10 

1*4 

— 

30 

3-6 

— 

— 

0-4 1 

[• 99-4 

81 Vosgite: 399 

24 4 

0*6 

0*5 

1*6 

3-5 

3*9 

3-7 

2-6 J 


Trannitiun-siate —In addition to the above, four specimens of tran¬ 
sition-slate, taken from the neighbourhood of porphyry, have been 
examined by Delesse. He found that the amount of water and 
silicic acid increases in the same proportion as the rock assumes more 
and more the character of slate, while the quantity of lime diminishes 


at the same rate 

m 

Spec. grav. 

• 

Si0 3 . 

Alj Oj. Fej O a . MgO. 

CaO. 

NaO and KO. 

HO. 

1. 2*852 

52*7 

34*0 

2*4 

7*5* 

3*4 

2. 2*764 

60*8 

29*6 

0*5 

4*2* . 

4-9 

3. 2*752 

62*7 

26*0 

0*8- 

6*0* 

4*5 

4. f 2-743 

60-0 

30*0 

0*5 

4*2* 

5-0 


* With MgO. + Taken at a distance of three metres from the first specimen. 

Protogyne. —Delesse(l) has communicated to the French Academy 
an analysis of protogyne which he considers to be metamorphic, 


(1) Ann. Ch. Phys. [3] XXV, 114 ; Bullet. Soc. Geolog. [2] VI, 230; Instit. 1848, 
287; Compt. Rend. XXVI, 306; Arch. Ph. Nat. X, 240; Phil. Mag. [3] XXXIV, 233; 
Jahrb. Miner. 1849, 360. 
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chiefly pn account of the transition into stratified rocks which it.exhi- Prot °ff ne - 
bits. The chief constituents are quartz, orthoclase, oligoclase, binaxial 
mica rich in iron, and a variety of talc. It is distinguished from 
granite by the presence of talc which is rarely found in the 
latter rock. Both the mineralogical and chemical composition is 
subject to slight variations. A specimen of the protogyne of Mont 
Blanc yielded on analysis the following results: silicic acid 74‘25, 
alumina 11 58, sesquioxide of iron 2-41, sesquioxide of manganese 
traces, lime 1*08, magnesia, potassa, and soda 10-01, water 0*67. 

Trachyte.— Morlot(l) has analysed the trachyte of the Gleichenbcrgj 
which he assimilates to Abich's trachydolerite(2), and for which he 
also proposes the latter name. It . is a dense rock of a greyish- 
green colour, resembling fcld-stone porphyry. It exhibits the planes 
of cleavage of very small crystals of felspar, which are otherwise not 
perceptible. 

Spec. grav. SiO s . AL 2 0 3 . FeO. MnO. MgO. CaO. KO. NaO. HO. 

2-64 57-17 16-90 8-50 trace 1-90 6-30 390 100 3-38 

On comparing these data with the results obtained in the analysis 
of the mineral water of Glcichcnberg, wc find the same constituents, 
and considering their relative solubility, even the same proportionate 
quantities; with the one exception, that in the analysis of the latter 
the whole of the alkalies is given as soda. The analyses of phono- 
lite, by Gmclin and Struve, have proved that disintegrated rocks 
are frequently richer in potassa than the rocks in a state of preserva¬ 
tion, the larger amount of soda being carried off by the atmospheric 
water. In consequence of these observations, Morlot considers 
himself justified in assuming that a similar change has taken place 
in the case in question. He believes, however, that in the depth of 
the earth a.metamorphosis took place, in which potassa-felspar was 
formed, inasmuch as granites frequently exhibit orthoclase as a pscu- 
domorphosis of albitc. Morlot thinks that the amorphous lava of 
the Gleichenberg, when in a state of igneous fusion, may have given 
rise to the formation, at the surface of the earth, of trachyte and 
phonolite; in the interior, of porphyry or even of granite; he adds, 
however, that this is rather a theoretical speculation which requires 
farther experimental inquiries. 


(1) Ilaidinger’s Berichte (comp. Vol. II, 379) II, 236.336. 

(2) Pogg. Ann. LXVI, 109 ; LXVIII, 476. 
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Diorite. Diorite. —Delesse(l) has examined the spherical diorite of 

Corsica. For the description of the felspar,’ which is remarkable 
for its being a monosilicate, and closely allied to anorthite, and of 
the hornblende occurring in this rock, we refer to the mincralo- 
gical part of this Report (2). These two minerals form alternate con¬ 
centric layers, the interior exhibiting frequently a granitic composition. 
The development of these spheres has taken place in a dioritic funda¬ 
mental mass sometimes of a middling, sometimes of a coarser grain. 
They contain, moreover, mica of a green colour, iron-pyrites, formed 
after the hornblende, of which it shows impressions, magnetic iron-ore 
and quartz, the latter being a rather remarkable occurrence in a 
rock containing a felspar so poor in silicic acid. Delicate veins of 
epidote and ripidolite are likewise frequently perceptible. The 
spec. grav. is 2*768, which would indicate that felspar and horn¬ 
blende are present in the ratio of 90:10. A special experiment 
gave 48*05 per cent of silicic acid, and 11’04 of lime, from which 
results 80 per cent of felspar and 20 per cent of hornblende. 

Arkose.— Delessc(3) gives a description of the felspatliic sandstone 
of Poivin in the Vosges, which has been termed arkose. lie believes 
this rock to be a sedimentary sandstone metamorphosed in the moist 
way by the assimilation of hyalite and felspar. Below it forms a 
gradual transition to the granite on which it rests, whilst the top 
portion changes to the ordinary sandstone of the Vosges. The ehief 
constituents of the arkose, which frequently exhibits the structure of 
porphyry, are hyalite and orthoclase, the latter often regularly 
' crystallised with the longitudinal axis of the crystals perpendicular 
to the direction of the strata(4). The felspar thus newly formed, 

■ exhibits no trace of decomposition; whilst the fragments of granite 
occurring in arkose are nearly perfectly decomposed, and converted 
into kaolinc and hydrated silicate of magnesia. Unjustly this rock 
has been regarded as an eruptive porphyry, as it not only contains 
rolled pebbles, but also stratiform clay, which, at no great distance 
from the granite, exhibits impressions of plants. These clays are 
rich in silicic acid, hard, soniferous, and very dense; they have 


fl) Ann. Ch. Pbys. [3] XXIV, 435; Compt. Rend. XXVII, 412; Instit. 1848, 325; 
Jahrb. Miner. 1848, 661. 

(2) Vol. H, 400 and 410. 

(3) Arch. Ph. Nat. VII, 177. 

(4) For information respecting the felspar imbedded like porphyry, we refer to 
Vol. II, 408, of our Report. 
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a slaty texture, and a striped appearance. The quantity of 
water present in these clays amounts to 2 per cent, which is very 
inferior to that found in ordinary clays. The rock is penetrated, 
moreover, by veins of quartz^apecular-iron, heavy-spar, fluor-spar 
and chalcedony, all of whiclr occur likewise in the fundamental 
mass. The pebbles of the sandstone, consisting chiefly of granite, 
quartz, siliceous slate, &c., gradually change into a chalcedonic or 
homstone-like base, which is frequently observed to assume a strati¬ 
fied structure. According to Delesse the felspar-crystals have'been 
formed in the moist way, after the deposit of the sandstone, silicic 
acid being assimilated, which was derived from hot springs. 

ftabbro. —6. Rose(l) observed stratified gabbro, occurring- be¬ 
tween serpentine and granite, and resting upon the latter, at the 
Zobtenberg, in Silesia. In some parts it changes into a green slate, 
at others into serpentine. Rose concludes from these observations, 
that gabbro, and perhaps also serpentine, are altered rocks, pro¬ 
duced by the influence of granite upon earlier sedimentary forma¬ 
tions. 

According to Burat(2) constant relations are observed to exist 
between trappean rocks, and the veins of ore which occur along with 
them. Under the term trappean rocks, Burat comprehends all sili¬ 
cates of the bases isomorphous with magnesia, of lime, of protoxide of 
iron. See., such as greenstone, hornblende, amygdaloids, spilite, vario- 
lite, cuph'otide, and serpentine. The author has pointed out this rela¬ 
tion in detail for the serpentine of Tuscany, and the gabbro, for the 
greenstone and Schalstein of Nassau, for the Blatter stein of the Hartz, 
and for the copper-ores of Cuba, and of Lake Superior in Canada. 
He believes the serpentine of Tuscany to be an eruptive rock, and the 
gabbro to be a product of contact, and distinguishes a green and a red 
variety of the latter rock. The green variety forms a kind of transition 
between serpentine, and red gabbro and the decidedly stratified rocks 
called Galestri and Mattoni. The green variety of gabbro contains- 
steatite, like the serpentines with which it is sometimes associated ; it 
changes to the red variety by becoming spotted in the first place, and 
then assuming a uniform colour by the assimilation of sesquioxide of 
iron. The copper- and iron-ores are either imbedded in these 
contact-rocks, or disseminated in eruptive hornblende-rocks which 
are combined with serpentines. Veins of steatite frequently sepa¬ 
rate green and red gabbro from masses of serpentine, and shoot some- 


(1) Bullet. Soc. Geolog. [2] IV, 1061. (2) Ann. des Mines [4] XIII, 351. 
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times through gabbro in parallel layers, exhibiting curved surfaces of 
contact which indicate the stratification of the rock. These veins 
Burat believes to have penetrated into the rock immediately after 
the eruption of the serpentine. 

According to Burat, specular-iroii, as well as the other ores occur¬ 
ring in gabbro, or in stratified formations in the vicinity of serpen¬ 
tine, arc the results of metallic emanations from the interior. Of 
this origin are the ores in the vicinity of Dillenburg, &c. The 
Sc/talstein of Nassau, the Blatterstein of the Hartz, and the gabbro 
of Italy—all derived from trappeaU rocks under the influence of meta- 
morphic actions—exhibit an additional common character/ namely, 
the intensely red colour, and the massive separation of sesquioxide of 
iron. In the normal condition these rocks are green, evincing more 
or less the character of trap, and forming a link of transition be¬ 
tween eruptive rocks and elevated stratified rocks. The amount of 
protoxide of iron which they contain in this normal condition pre¬ 
cludes the assumption that the change is merely dependent upon a 
higher oxidation of the iron present; the amount of iron has been 
increased to such an extent that these rocks become closely allied 
to the accumulated masses of pure sesquioxide of iron. The same 
quantity of iron is found in the red clay-state of Dillenburg, in the 
red fiinty-slate of the Hartz, in the galestri and in the red jasper 
of Tuscany; all these rocks have been formed by emanations of 
sesquioxide of iron following the eruption of the trap, and corre¬ 
spond in this respect with the products of the solfataras, and with 
the formation of specular-iron in the volcanoes of the present epoch. 

The variegated sandstone, the sandstone of the Vosges, the varie¬ 
gated marl, in general, the gypseous and saliferous marls of the 
secondary period, all exhibit this colouring by anhydrous sesquioxide 
of iron, which has been accumulated in these formations to a very- 
considerable extent. From these observations, Burat infers that 
the interior of the earth during the whole of the geological period 
must have been a focus of continuous emanations, carrying enormous 
quantities of sesquioxide of iron to the surface, the anhydrous 
product being either mixed with the sediment, or inserted in the 
form of concentrated layers between the sedimentary rocks elevated 
by the trap. 

Lavas.— Genth(l) has examined various lavas from Hecla, -brought 
home by Bunsen. 


(1) Ann. Ch. Pharro. LXVI, 13; Arch. Ph. Nat. IX, 72. 
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1. Thjorsk 

SiO . 

I 

AL, Os- 

PeO. 

MgO. 

lava (an old 
current) . 

UOGO 

16-89 

11-92 

7*56 

2. Lava of ' 

1 




Hals (more 
recent) . j 

55*92 

15-08 

15-18 

4# 

3. Lava of *' 
Efralivols- 
liraun (still 

-00*06 

16-59 

11-37 

2-40 

jnore re¬ 
cent) . . __ 

4. Lava of ' 

1845 . . j 

5. Ash of I 

\ 50-68 

14-93 

13-93 

4-10 

the erup- ( 
tion of * 1 

► 56-89 

14-18 

13-35 

4-05 


1845. . J 


Taken from a pure snow-field. 


CaO. 

NaO. 

KO. 

MnOCoONiO. 

Total. 

1307 

1-24 

0-20 

traces 

100-48 

6-54 

2-51 

0-95 

trace 

100-39 

5-56 

3-60 

1-45 

trace 

101-03 

6-41 

3-46 

1-07 

trace 

100-58 

6-23 

2-35 

2-64 

0-54 

100-23 


Laras. 


1. Greenish-black fundamental mass, with vesicles partly filled 
with the two other constituents, thjorsauite, a new mineral, and 
chrysolite, partly empty and lined with small rhombic crystals. 
The* fundamental mass amounts to about. § of the whole lava; 
but is so intimately intermixed with the other constituents, that 
it cannot be obtained in a state, of purity. The ratio, in which 
the constituents of this lava are combined, may be represented by 
the formula 5 (3 RO, 2 Si0 3 ) + (4 A1 2 0 3 , 3 Si0 3 ). For the description 
of the thjorsauite and chrysolite we refer to the mineralogical part of 
this Report (1). 

2. Crystalline; the system of crystallisation, however, not deter¬ 
mined, probably rhombic, of uneven fracture, opaque, greyish-black, 
the planes of crystallisation and of cleavage exhibiting a dull glassy 
lustre. Yields a grey powder. Spec. grav. at 5° = 2*919. Hard¬ 
ness from 5*5 to 6. Slightly magnetic. Small bits, when heated 
before the blow-pipe, fuse into black glassy beads j it shows, when 
treated with borax or phosphorus-salt, the reaction of iron. Insoluble 
in hydrochloric acid." Compact, of a fine grain, filled with vesicles, 
in which rhombic crystals are perceptible. Sparingly penetrated 
by a white crystalline foliated mineral (thjorsauite?), and slaggy 
magnetic iron-ore. Genth assumes the formula (3 RO, 2 Si0 3 ) + 
(Alg 0 3 , 2 Si0 3 ). The result of this analysis coincides w ith the com¬ 
position of Laurent’s wichthyne (wichtisite, of Hausmann). 

3. Non-crystalline; fracture uneven, somewhat conchoidal; lustre 


VOL. it. 


(1) II, 401 and 407. 
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dull; colour black, inclining to grey; powder grey. Spec. grav. at 
5°=2 , 776; hardness=5‘5 to 6. Slightly magnetic. The mass appears 
to be nearly compact, but contains a great many small vesicles, 
having rarely the size of millet-seed. The lava contains from 2 to 3 
per cent of a white, felspar-like, crystalline, foliaceous mineral 
(orthoclase ?). It also contains, but in still smaller quantity, chry¬ 
solite and slaggy magnetic iron. The ratio of the constituents 
is approximativcly represented by the formula (3 RO, 2 Si0 3 ) + 
(Alg 0 3 , 3 SiO s ). 

4. Crystalline; fracture uneven, somewhat conchoidal; colour 
black, inclining towards grey; lustre slightly vitreous, on the small 
crystalline planes somewhat metallic. Powder grey. Spec. .grav. at 
5°=2'8I9. Hardness from 5‘5 to G - 5. Slightly magnetic. Before 
the blow r -pipe, and with hydrochloric acid, it exhibits a deportment 
similar to that of the preceding specimens. Partly compact, partly 
vesicular, the vesicular spaces lined with small crystalline faces. 
This lava, like that of Efrahvolshraun, contains a felspar-like mineral 
(perhaps the same), although in inferior quantity, and in smaller 
crystals. The composition of the lava may be represented by* the 
formula (3 RO, 2 SiO s ) + (Al^Og, 2 Si0 3 ). 

5. Small slag-like particles, sometimes of the size of a small pea, 
sometimes in the form of dust; lustre slightly vitreous ; sometimes 
the lava has a dull appearance. Colour blackish-grey, in many 
places red. 

The lavas from Ilecla differ from those of Vesuvius and Etna, as 
well as from most basalts and phonolites, by not containing a con¬ 
stituent which, when extracted by hydrochloric acid, will gelatinise ; 
in fact, they are insoluble in hydrochloric acid, with the exception 
of traces of magnetic iron-ore. They all contain an essential consti¬ 
tuent of the same composition as wichtksite, and if the elements are not 
present in the proportion of wichtisite, we find other minerals sepa¬ 
rated in or beside the latter, such as thjorsauite, chrysolite, ortho- 
clase(?), magnetic iron-ore, &c. 

stratified Rocks.— By his analyses of haydenite, of steatite and 
talc, l)elesse(l) has arrived at the conclusion that talc-rocks have 
not actually a plutonic origin. He is of opinion that talc- and 
steatite-slate, gneiss, protogyne, and all analogous rocks arc of a 
mixed origin, being formed in the moist way, and subsequently 
altered by igneous action. 


(1) Ann. des Mines [4] XUJ, 235; Arch. Ph. Nat. IV, 85. 
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Serpentinc-Niate.— Delesse(l) has examined slate of Villa Rota on 
the I’o, which has a greenish-grey colour, and nacreous lustre. It 
occurs in thin leaves, translucent, easy to cut and pulverize, unctuous 
to the touch, and of a spec. grav. ?= 2*644. When calcined it 
assumed a greyish-brown colour; thin splinters fused before the 
blow-pipe, but only with difficulty, becoming a whitish-grey glass. 
In phosphorus-salt it left a very minute skeleton of silicic acid; 
with cobalt-solution it assumed a lilac colour, and was readily at¬ 
tacked by acids, pulverulent silicic acid remaining behind. As the 
mean of two analyses the following numbers were obtained: silicic 
acid 41*34, alumina'3*22, protoxide of iron 5*54, magnesia 37*61, 
water 12*06, together with oxide of chromium and protoxide of man¬ 
ganese. Delesse adduces the formula 3 ILj 0 3 , SiO a . From these 
physical properties this slate might be called talc-slate or chlorite- 
slate, analysis, however, brings it nearer to serpentine. Delesse 
considers it as serpentine-slate, and classes it with the mannolite of 
Vanuxem, and several slates from the Alps analysed by Schweitzer. 

Dolomite, and its Formation.— Fournct(2) has given a history of 
dolomite, both as a mineral species and as a rock, for which we 
refer to the original memoir. 

Monhcim(3) has examined dolomite from the boundary of the 
calamine-mine at the Altenberg. It was found to contain: 

SiO s . CaO, C0 2 . MgO, CO.,. ZnO, CO;.. FcO, CO r MnO, CO,. 
0*48 54-31 43-26 ' 138 ’ 099 0-56 

Morlot(4) has investigated a sandy dolomitic. rock, from the 
llausberg, near Stvibing. Stratified, slaty, slightly yellowish-red 
mass, of earthy fracture, easily scratched, effervescing with acids. 
Analysis yielded: 

Spec. grav. CaO. MgO. Al 2 O s . Fa. 0 # . HO CO,. Residue insoluble in HC1. 

2-69 13-8 6-6 2 2 1-6 20*7 * 55 0 

The residue contained 61*5 per cent of silicic acid, 23*4 of 
alumina, 3*4 of sesquioxide of iron, 8*2 of potassa, and 3*5 of soda. 
The whole, therefore, consisted of 45 pcs cent of an impure dolomite, 
and 55 per cent of a felspathie sand. 


(1) Ann. des Mines [4] XIV, 79; Arch. Ph. Nat. VIII, 111; Jakrb. Miner. 1848, 
658. 

(2) Ann. de la Soc. Roy. d’Agricult, de Lyon, 1847; Arch. Ph. Nat. VI, 240; Jahrb. 
Miner. 1848, 102. 

(3) Verhandl. des Naturhist. Vereins dcr Preuss. RheinL 1848, 41 j Jahrb. Miner. 
1848,826. 

(4) IIaidinger’s Berichte (comp. II, p. 379) II, 242. 
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Morlot(l) gives a theory of the formation of dolomitc r which he 
has endeavoured to support by experiment. At an earlier period 
Haidinger had been led, by the frequent association of dolomite and 
gypsum, to suppose that the origin of this rock was owing to the 
action of sulphate of magnesia upon limestone, whereby sulphate 
of lime is produced, the molecular change being facilitated by the 
different solubility in water of the substances produced. A solution 
accordingly of sulphate of magnesia should convert the carbonate of 
lime into the double salt of dolomite, with simultaneous separation of 
gypsum. Since, however, experiment proves that a solution of gyp¬ 
sum, filtering through pulverized dolomite, converts the latter into 
pure carbonate of lime *with formation of sulphate of magnesia, 
he supposed that the reaction might be reversed in the depths 
of the earth at a higher temperature, and under the influence of 
a correspondingly increased pressure. Haidinger thought, although 
at the common temperature gypsum converts dolomite into lime¬ 
stone and sulphate of magnesia—(he adduces the efflorescence of the 
latter salt observed by him in a quarry of gypsum)—that at a high 
temperature and under increased pressure, the magnesian sulphate 
might be capable of converting calc-spar into dolomite and gypsum. 
The temperature at which this reversion of the affinities might 
take place, had been estimated by Haidinger as 200° at the most, 
corresponding to a pressure of 15 atmospheres. Now Morlot has 
proved, by experiment, that a mixture of crystallised sulphate of 
magnesia and pulverised calcareous-spar, when exposed in the pro¬ 
portion of 1 to 2 equivalents, in sealed tubes, to the temperature and 
pressure mentioned, arc so completely converted into a double salt 
of carbonate of lime and carbonate of magnesia on the one hand, 
and sulphate of lime on the other, that not a trace of sulphate of 
magnesia remains behind. 

Elie de Beaumont (2) had calculated that in a measured space 
the replacement of a double atom of limestone by 1 atom of dolomite, 
should give rise to the formation of a certain number of drusic 
cavities, 12 per cent of the whole volume, owing to the higher 
spec. grav. of the whole, and the lower equivalent of magnesia. 
In the examination of a dolomite from Prediel, Morlot found 
12*9 per cent of such cavities, which closely agrees with theory. 


(1) Raiding. Berichtc (comp. II, 379) II, 393. 4GI and IV, 185; Pogg. Ann. LXXIV, 
691 ; Jakrb. Miner. 1847, 8G2 and 1848, 489. 

(2) Compt. Rend. XXVI, 311; SUL Am. J. [2] VI, 208; Bull. G^olog. [2] V, 213; 
Arch. Ph. Nat. VII, 324 ; coiup. also Bull. Geolog. 1837, 174. 
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Incidentally to the above doctrine of the formation, of dolomite, 
Dana(l) remarked that many compact limestones of America, con¬ 
taining from 30 to 40 per cent of carbonate of magnesia, exhibit no 
signs of the action of fire. An analysis of fresh corals by Silli- 
man, Jun., yielded less than 1 per cent of magnesia; on the other 
hand, in compact coralline limestone, which evidently had not been 
exposed to igneous action, 3807 per cent of carbonate of magnesia 
were found. Another rock, consisting of the debris of corals, 
contained 5*29 per cent. These observations seem to indicate the 
possibility, upder peculiar circumstances, of a reaction between the 
magnesia-salt of the ocean, and the carbonate of lime of the corals, 
at the temperature of the water in tropic*! climates. This action 
would favour the solidification of the rock which is in progress at 
the bottom of the sea. (2) 

Frapolli(3) has communicated to the Berlin Academy researches 
on the geological occurrence of gypsum, dolomite, and rock-salt, 
in the neighbourhood of the llartz. His ideas respecting the forma¬ 
tion of these rocks arc so improbable, that we must pass them 
over. 

Sandberger(4) has been led by his researches on the dolomites 
of Nassau, to adopt the view* proposed at an earlier period by 
Grandjean(u). According to this theory, dolomite has gradually 
originated from a black limestone, rich in magnesia, decomposed 
by the influence of carbonated water, the product being, together 
with dolomite, bicarbonate of lime which, in the crevices of the 
rock, is deposited in the form of calcareous sintci*, and calcareous 
spar. The metallic oxides, frequently present in considerable quan¬ 
tity in the original rock, arc precipitated, their constant occurrence 
in dolomite being thus easily intelligible. Sandberger is, however, 
unwilling to apply this view to all dolomites, until we arc in pos¬ 
session of additional investigations. 

tl) Sill. Ain. J. [2] VI, 2C8. 

(2) A fresh-water limestone, of the brown-coal formation, near the village of 
Roedgen, in the neighbourhood of Giessen, contains a very large amount of magnesia. 
Two analyses by Knapp gave the following composition: 

CaO, C0 2 . MgO, C0 3 . Fc.,0 3 . Insoluble. 

1. 42-80 49-63 1 65 1*42 

2. 46-42 38-03 1 39 11-21 

(3) Pogg. Ann. LXIX, 481; Bull. Soc. G6olog. [2] IV, 832; Jahrb. Miner. 1847, 
609; 1848, 629. 

(4) Uebersicht der Geol. Verlifiltnisse des Herzogth. Nassau, Wiesbaden, 1847., 

(5) On Dolomites in the Lahu-Valley, Jahrb. Miner. 1844, 543. 
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(All observations, and especially the fact of the conversion of lime¬ 
stone into dolomite, being almost limited to the upper strata, and 
to the vicinity of clefts," arc in favour of a pseudomorphic formation 
from limestone, rich in magnesia. It deserves to be noticed, that 
both carbonate of lime, and carbonate of magnesia alone, are much 
more soluble than the dolomitic double compound produced by their 
combination.) 

Nauek(l) has investigated the well-known steatites of Gopfersgriin, 
and believes that these as well as the dolomites occurring in that place 
are pseudomorphs, formed in the moist way. The silicates present 
w r ere decomposed by carbonated water which conveyed the dissolved 
substances, especially magnesia and silicic acid, to other localities, 
where they were deposited. By water, containing carbonate of 
magnesia, the so-called primitive lime was converted into dolomite, 
whilst the presence of silicic acid in the water gave rise to the 
formation, in the clefts and crevices, of crystals of quartz; if the 
water contained silicate of alumina, the rocks were converted into 
steatite. This theory admits a variation in the mineral constituents 
of the water. But we may assume also that a solution of silicate of 
magnesia in atmospheric waters when percolating through strata of 
lime, dissolves carbonate of lime, and that the magnesia, owing to 
its tendency to form double compounds, parts with its silicic acid, 
and combines with the bicarbonate of lime dissolved in the water, 
giving rise to the formation of a dolomitic double compound. The 
liberated silicic acid is deposited in the drusic cavities of the dolomite, 
in the form of quartz, or opal. The formation of dolomite and 
quartz will continue until the silicate of magnesia ceases to. find 
carbonate of lime. If this point be reached, the silicate of magnesia 
is itself deposited in the form of steatite, and may lastly convert 
dolomite and crystals of quartz into the same mineral. 

FoHKiitferous Lime.— Schnabel(2) has analysed the Muschelkalk 
of Saarbriicken. It contains: 


CaO. MgO. SiO s . AljOj. FejOj. I-IO. COj. Org. subst. Lobs. 

5309 0-46 2-62 0-44 0*86 0-32 41-93 trace 0-28 

Marchand(3) has examined the rock of the Mount of Olives, 
near Jerusalem, which consists of a yellowish-white, crumbling, 
porous limestone. It contairfed hygroscopic moisture 0319, water 
in chemical combination 0-488, chloride of calcium 0*400, sili- 


(1) Pogg. Ann. LXXV, 129. 

(2) Veriiandlungen lies Katurhist. Vereins der Prcuss. Rheinl. 1848, 150. 

(3) J. Pr. Ghent. XL, 192; Jahrb. Miner. 1846, 706. 
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cates 0'075, carbonate of lime 98-718, iron, magnesia, and alumina 
traces. 

Rock-salt, Gypsum, Anhydrite. —Karsten(l) is of opinion that 
rock-salt and anhydrite burst forth from the interior of the earth, 
and were subsequently transformed. Gypsum he believes to origi¬ 
nate from anhydrite, either in the places where it had originally 
been deposited, or after it changed its locality. According to 
Karsten, dolomite is "a limestone of any period of formation, 
changed by cementation with the vapour of magnesium.” The 
generation o| dolomite in the moist way, or from limestone in a 
state of igneous fusion, appears to him impossible. 

PseudoraorpbN, Imitative of Rock-salt. —IIaidinger(2) has pub¬ 
lished an elaborate treatise regarding the pseudomorphs imitative 
of the cubes of rock-salt, exhibited by quartz, dolomite, gypsum, 
compact limestone, &c., from almost all the geological formations. 
He gives, moreover, an explanation of the cubic crystallisation of 
the sandstone from Stuttgart, which agrees with that of Nogge- 
ratb. Gutberlet(3) has described the occurrence of these cubes 
in the variegated marls and sandstones in the neighbourhood of 
Fulda; they have been also'observed by Hausmann(4), in the fossili- 
ferous limestone of liehlcn. 

noracite, in tiie amorphous state, has been found at a depth of 
797 feet, in variegated sandstone, by Karstcn(5), when he sank a 
shaft for rock-salt, in the neighbourhood of Stassfurth. We refer to 
our Mineralogical Report for farther details respecting this discovery, 
which is of great interest for the theory of the exhalation of boracie 
acid in Tuscany, and of the borax-lakes in Tibet. 

Formation of Coal. —By a series of investigations respecting the 
coal deposits in the interior of Germany, Goppert(6) has proved 

(1) Karsten’s Archiv. 1848, 545; Bert. Acad. Ber. 1848, 129; Jahrb. Miner. 1848, 
596 j Instit. 1848, 367. 

(2) Haidinger’s Abliandl. (comp. II, 379) I, 65; Ilaid. Berichte II, 13,61; Pogg. 
Ann. LXXI, 247. 

(3) Jahrb. Miner. 1847, 405, 513. 

(4) Archiv. fiir Miner, u. Gcogn. XXI, 494. 

(5) Berl. Acad. Ber. 1847, 14; J. Pr. Chem. XLII, 310; Arch. Ph. Nat. VI, 66; 
Pogg. Ann. LXX, 557; Jahrb. Miner. 1848, 336 ; Jameson's Edinb. Joum. XLV, 180; 
Sill. Am. J. [2] IV, 415. 

(6) Pogg. Ann. LXXII, 174; Naturkund. Verhandel. van de Holl. Maatsch. der 

Wetensch. te Haarlem, 1848; Abbandlung als Antwort auf die Preisfrage-von 

Goppert. Gekriinte Prcisschrift. Leiden und Iliisseldorf, 1848 ; Jalub. Miner. 1847, 109 
and 1848, 726; from Verhandl. der schles. Gcscllsch. furvaterl. Cultur, in J. Pr. Chem. 
XLII, 56; Arch. Ph Nat. VII, 320; Instit. 1848, 74 ; Brit. Associat. Reports, Oxford, 
1847 ; Haidinger’s Berichte (comp. 11, 379) Ill, 116. 
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that coal has been produced in the moist way, exactly as the turf 
of the present time, the formation of which still proceeds under 
our eyes. The various plants of the respective localities, which were 
converted into coal, may be traced in the slaty clays, &c., accom¬ 
panying the coal-seams, and can still be distinguished in the coal 
by their more or less fine structure. The trees are for the most 
part crushed, so as to become flattened in the dii*ection of their 
diameters; they are usually without parenchym; in some eases, 
however, even this is converted into coal, and then mere friction 
of the masses enables us to distinguish the cells of the parenchym, 
by means of the microscope. 

Fibrous coal.— Gbppcrt has a peculiar view respecting the for¬ 
mation of the so-called mineral wood-charcoal, or fibrous coal: he 
believes that it is derived from the wood of Coniferas, corresponding 
in their structure to the Araucarias of the present time; for wc meet 
with entire trees flattened and converted into fibrous coal. The 
Sigillarics, Stigmarias, Lycopodiaceas, containing a softer kind of 
parenchym, have commenced to decompose and crumble, whilst the 
harder Araucarias, whose decomposition had not so far advanced, 
were either incorporated into the mass, or floated until the process of 
decomposition was terminated, by the whole becoming covered. In 
fibrous coal, the structure of the -wood, the parcnchymatic cells of the 
wood, and the radial lines of the pith, are stated to be perceptible 
without difficulty by the aid of a lens. (It cannot be denied that 
the advanced state of decomposition which these views assume for 
fibrous coal, is rather puzzling; for English fibrous coal from 
St. Helen's is of such a nature that it is impossible to burn it in a 
platinum crucible, heated in an ordinary flame. In the same 
locality, fibrous coal is, moreover, found so regular and homogeneous 
between the different strata, and in the clefts, that it is difficult to 
understand how the uniformity possessed by this deposit of the wood of 
Conifercs upon a coal-seam, during the period of its formation, could 
have occurred. Gbppert has endeavoured to support his views respect¬ 
ing the formation of coal in the moist way, by experiment. He 
allowed plants to remain for some time under water whose temperature 
was 100° during the day, and from 62° to 75° during the night, and 
found that in many cases one year, in others two years, sufficed to 
convert these plants into a product which, in external appearance, 
could no longer be distinguished from brown-coal. Ordinary coal 
(pit-coal) could not be obtained, except by addition of some green 
vitriol to the water, | drachm to 6 oz. of plants. He does not 
believe that the natural formation of coal has taken place at so high 



STRATIFIED ROCKS. 505 

a temperature; time might have produced the Bame effect, and the 
temperature used in the experiment had been merely employed with 
the view of accelerating the process. 

Goppert is, moreover, of opinion that the formation of fossil 
resins—f, i. of amber—might be illustrated by his method. Vene¬ 
tian turpentine, when submitted, together with the branches of 
Pinus larix, to a similar process, after the lapse of a year, had lost 
its peculiar odour, and, more or less of the faculty of dissolving in 
spirits of wine. 

Almost simultaneously, Lyell(l) has brought forward the same 
view respecting the formation qf coal. Lcsquereux(2) gives a 
similar theory. 

Binney(3), likewise, is of opinion that the plants converted into 
coal grew upon the spot where the coal is found ; the presence 
in coal of Nautilus, Goniatites, &c., leads him to believe that they 
have grown in salt marshes, although Cypris and Unio are also 
found. 

lMtch-rnai.—A communication on the brown-coal from Piitschcn, 
on the Hardt, was presented in 1847 to the Niedcrrheinische 
Gcsellschaft fur Natur- und Ileilkunde at Bonn, by Noggerath(4). 
A third of the total amount of coal raised in that locality has the 
property of ordinary bituminous wood, but is converted, upon drying, 
into beautiful pitch-coal, with perfectly conchoidal fracture, and a 
very characteristic fatty lustre. It is well known that in other 
localities—f. i. at the Meissner—the pitch-coal is taken ready 
formed from the earth. Bischof has made some experiments, in 
order to elucidate the cause of this transformation. Lumps of this 
coal were introduced into bottles in the mine, and subsequently 
dryed under the bell of the air-pump, by means of sulphuric acid. 
After a few days, they were found to be actually converted into pitch- 
coal. Specimens of the same coal, when kept for a period of 8 days 
in stoppered bottles, had absorbed 11 per cent of the oxygen in 
the enclosed air, without giving rise to the formation of carbonic 
acid*. The coal had not been changed iii the slightest degree. The 


(1) Sill. Am. J. [2] III, 39. 

(2) Quelqnes recherclies sur les marais tourbeux en g&nSral, Neufchatcl, 1844; Mem. 
Soc. Scienc. Nat, Neufcliatel, III j Arch. Ph. Nat. VI, 154, 158. 

(3) Phil. Mag. [3] XXXI, 259; Manchester Literary and Philosoph. Society’s 
Memoirs, VII j Arch. Ph. Nat. VI, 242. 

(4) Jahrb. Miner. 1848, 603. 
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pitch-coal, conversion, therefore, is essentially due to desiccation, although this 
does not exclude the assumption of the action of oxygen being 
co-operative in the process, inasmuch as coal, dried in a warm-room, 
was found to be more perfectly converted than the lumps under the 
air-pump. It would accordingly appear that native pitch-coal had 
met with conditions of desiccation in the seams, by the intrusion 
of basalt, the heat of the rock, disturbance of the seam, and exposure 
to the atmosphere, &c. The absorption of oxygen would explain 
the occurrence of choke-damp in brown-coal mines. 

imatrastone. —Parrot(l) had ascribed organic origin to the well- 
known concretionary formations, which are found in the hills, of 
travelled materials of Finnland. He had taken them for petrified 
mollusca, and based his opinion upon the assertion that he had found in 
them both sulphur and lime, although they occur in rocks containing 
not a trace of these constituents. Virlet(2), on the contrary, believes 
them to be merely nodules of calcareous clay, generated by molecular 
attraction. The analysis of imatrastones, made at his suggestion by 
Salvetat, shows that the clayey sand, which is mixed with the lime, 
had a very variable composition, but was invariably free from sulphur. 
He found carbonic acid 21 ‘03, lime 26*77, water 2*51, silicic acid 
34*06, alumina 9*00, proto-sesquioxide of iron 4*00, sesquioxide of 
manganese 2*00, alkali 0*49, titanic acid and manganese, traces, loss 
0*14. 

coprolites. —Dana(3) has analysed the coprolites from the sand¬ 
stone in the valley of the Connecticut. These coprolites occur 
together with the well-known footmarks. They contain basic phos¬ 
phate of lime and magnesia 39*60, carbonate of lime 34*77, urate of 
ammonia and lime 3*00, chloride of sodium 0*50, sulphate of lime 
and magnesia 1*75, organic matter and water 7'30, sandstone-par¬ 
ticles 13*09. 

Aerolites. —Rammelsbcrg(4) has made a new analysis of the 
aerolite of Juvenas, so well knowrn by the mineralogical investigation 
of G. Hose, who had found it to be composed of augitc, labradorite 
and magnetic iron-ore. Shepard (5) had asserted that the fclspathic 


(1) Petersb. Acad. Bull. 1839, VI, 183; Jahrb. Miner. 1840, 714; Bronn’s Gc- 
schichte der Natur, I, 235. 

(2) Bullet. Gcolog. II, 219, and IV, 22. 

(3) Jahrb. Miner. 1847, 729. 

(4) Pogg. Ann. LXXIII, 585. 

(5) Sill. Am. J. [2] II, 377. 
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constituent of this aerolite was anorthite, an opinion which has been 
confirmed by Rammelsberg. On analysis, he obtained 36*77 parts 
of constituents decomposed by acids (A), and 63*23 parts not decom¬ 
posed by acids (B). Composition .* 

SiO„. Al,O r Fe,0,. CaO. MgO. NaO. KO. PO s . FeS. FeO. TiO*. Fe0,Cr 5 0 3 . 

A 44-38 33-73 3-29 18 07 0-3G 1-03 0-33 0-54 0-71 - — — 

B 52 07 0*24 — 5-68 9-98 0 41 — — — 30*81 0*16 213 

The aerolite of Juvenas contains, therefore, anorthite (about 36 per 
cent), augitc (about 60 per cent), chrome-iron (1*6 per cent.) mag¬ 
netic iron-orc (| per cent), and perhaps small quantities of apatite and 
titanitc. 

Aerolites from the River Don. — ■ Borissiak(l) of Charkow has 
described an aerolite which fell on October 30, (old style?), 

181-8, about thirty worsts to the south-east of Werchne Tschirskaja 
Stanitza, at the River Don. The stone has the form of a three-sided 
pyramid, with one concave, one convex and one plane face. It weighs 
8 kilogr. and 30 grms. and has a spec. grav. = 3-58. By means of 
the magnet about 30 per cent of metallic particles may be removed. 
The whole stone, with the exception of the four comers, is surrounded 
by a crust about - ( Uh of an inch in thickness, which is of a dull-black 
colour, and of a hardness sufficient to scratch glass; it is very brittle, 
and interpenetrated with particles of iron. The interior mass is of a 
coarse earthy texture, of a liglit-grey colour and dull fracture ; it is 
intersected with delicate veins, some of which are filled with a blackish 
substance. Infusible before the blow-pipe, but changing colour 
and becoming magnetic. With borax it yields a vitreous slag, which 
becomes black on cooling. Only partially soluble in acids, more so 
in hydrochloric than in sulphuric acid, in the former with a slight 
evolution of hydrosulphuric acid. In the trachyte-like mass were 
found metallic iron, sulphide of iron, small scarcely perceptible 
irregular white grains, resembling orthoclase, and brilliant, blackish 
globules, of the size of a pin’s head, which were attracted by the 
magnet. 

Aerolites of Braunau. —- The fall of aerolites near Braunau, in Bo¬ 
hemia, is one of the most remarkable phenomena of this kind hitherto 
observed. Accounts of the details of the fall and descriptions of the 


Aerolite*. 


(1) Pctersb. Acad. Bull. V, 196; Pogg. Ann. Erganzungsb. II, 366. 
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masses have been communicated by Humboldt(l), Gbppert and Bo- 
guslawski(S), Weiss(8) and Beincrt(4); the latter has published a 
separate pamphlet upon the subjcct(5). The phenomenon took place 
July 14, 1847,-at 3 o’clock in the morning, when two masses fell, 
one of which, weighing 42 pounds and 3 ounces, had retained, even 
6 hours after the descent, so much heat that it could not be touched. 
The latter had the form of an irregular cube with concavities, exhi¬ 
biting rather distinct six-sided, somewhat longitudinal cells. The 
exterior of the masses is of an iron-grey colour, the cells are lined with 
a yellowish-brown coating, exhibiting mica-like plates of metallic 
lustre. The fracture of the mass is distinctly crystalline, somewhat 
foliaceous, and shows a metallic lustre intermediate between those of 
lead and zinc. Spec. grav. = 7*7142. Hardness very considerable. 
A second mass fell through the roof of a house; it weighs 30 pounds 
8 ounces, and differs from the former merely by its shape which is 
that of a colossal oyster-shell. .The six-sided cavities of this second 
mass arc deeper and more perceptible; they contain a large amount 
of reddish-brown oxide. 

Glocker(G), Neumann(7) and Haidinger(8) have made obser¬ 
vations upon the crystalline structure of this iron, and of meteoric 
iron in general. Glocker is of opinion that the Widmanstattenian 
figures exhibited by meteoric iron arc owing to the dense accumula¬ 
tion of imperfectly formed octahedrons, although octahedral structure 
could not be proved by direct observation in iron(9). Artificially 
prepared iron, on the other hand, is stated to exhibit a foliaceous 
structure, parallel with the planes of a cube, and a similar structure 
became perceptible in the meteoric iron of Braunau and Seelasgcn by 
fracture. The fracture of both was crystalline foliaceous, showing 
three perfectly equal planes of structure at right angles with each 


(1) Compt. Rend. XXV, 627. 

(2) J. Pr. Chem. XLII, 59, 428; Schles. Ztg. 1847, 24 Nov.; Haidinger’s Jlerichte, 
(comp. IT, 379) III, 493. 

(3) Berl. Acad. Ber. 1847, 391. 

(4) Pogg. Ann. LXXII, 170. 

(5) Der Meteorit von Braunau, Breslau 1848. 

(6) Pogg. Ann. LXXIII, 332. 

(7) Oestr. Blatter fur Lit. u. Kunst 1848, 26; Jahrb. Miner. 1848, 825; Haiding. 
Berichte IV, 86. 

(8) Haiding. Berichte III, 302, 378; Pogg. Ann. LXXII, 582. 

(9) Haiding. Berichte III, 303; it deserves, however, to be noticed that the iron from 
Arva, in the collection of Vienna, is stated to consist of octahedral and tetrahedral frag¬ 
ments. 
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other; when suddenly broken they exhibit a very sharp hackley frac¬ 
ture. In the iron of Seelasgen, this structure is still more distinctly 
perceptible, the edges and corners being even larger than in foliaceous 
galena. Meteoric iron has no cleavage in the ordinary acceptation 
of the term, inasmuch as the separation according to the planes of 
structure does not take place on percussion with a hammer; it is 
only by breaking that the hackley fracture, or the above crystalline 
planes of structure, become perceptible, which cannot, however, be 
separated any farther in the direction of the crystalline faces. The 
term cleavage, therefore, cannot be properly used in this case, inas¬ 
much as clcavability is an external property which may or may 
not attend crystalline structure, but which is never found without - 
the latter. 

Haidinger found the meteoric iron from Braunau, which is in the 
collection of Vienna, to exhibit a perfect cleavage, and the planes 
of cleavage parallel to the three directions of the cube. Irrespectively 
of the toughness of the iron, the separation may be effected almost as 
easily as that of galena. The same observer states that he has found 
beautiful Widmanstattcnian figures; all these figures belonged to 
one system, which appeared to indicate that the whole piece of iron 
consisted of one individual crystal; hence he concludes that it has 
been produced during a very slow process of formation. 

Neumann found amongst the crystalline faces, obtained by the 
cleavage of this iron, only such as belong to a hexahedron, the most 
perfect direction of cleavage corresponding to one hexahedron, the 
less distinct ones to hexahedrons occupying, in relation to the former, 
the four possible gcminal positions. In order to determine the lines, 
which are produced by etching, two cuts were made, one parallel to 
the planes of the hexahedrons produced by cleavage, the other in the 
direction of the planes of an octahedron corresponding to the hexa¬ 
hedron in question. The hcxahedral cut exhibited lines in six 
directions, the octahedral cut showed nine directions, but not 
uniformly distributed over all parts of the plane. These lines 
exactly correspond to the lines of intersection produced by the hexa- 
hedral cut and the planes of the four hexahedrons which occupy the 
gcminal positions relative to the hexahedron, whose planes are 
parallel to the cut. It is the position of these lines of intersection 
which determines the figures delineated by etching in meteoric iron. 
The hexahedral planes, parallel to which the cleavage is most perfect, 
are not indicated by the etched lines. As to the crystalline structure, 
the whole mass is composed of thin layers parallel to the planes of 
a geminal hexahedron; there are, moreover, layers resisting to 
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solvents with more or less force, and intersecting each other in such 
directions as correspond to six other octahedrons, of which, in each 
case, three may be in geminal combination with one of the hexahe¬ 
drons belonging to the first geminal system. In the direction of the 
lines of intersection, a somewhat more soluble iron-compound, pro¬ 
bably schreibersite, is deposited, whose removal during the process of 
etching produces the delineations upon meteoric iron. The different 
layers may also be traced by the different degree of lustre possessed 
by the etched planes. 

Analyses of these aerolites have been communicated by Fischer 
and Duflos(l), and by the former chemist alone(2). It appears from 
these researches that this meteorite contains three different sub¬ 
stances. 

1. The chief quantity of the mass, from 95 to 98 per cent, consists 
of iron 91*882, nickel 5*517, cobalt 0*529, copper, manganese, 
arsenic, calcium, magnesium, silicium, carbon, chlorine, sulphur 2*072. 

2. A substance occurring in many places in larger or smaller 
pieces, which may be separated by mechanical means; it is a compound 
of protosulphide of iron with nickel. This compound is soluble in 
hydrochloric acid, with the exception of a small residue of about 
1 per cent, containing chromium, carbon and silicic acid. 

3. The third body which remains after treatment with hydrochloric 
acid consists of small thin greyish-white, very brilliant brittle plates, 
strongly magnetic, and partially exhibiting in a distinct manner the 
form of rectangular tables; this residue contains, moreover, a greyish- 
white brilliant powder, of an analagous nature. Composition: 
iron 56*430, nickel 25*015, phosphorus 11*722, chromium 2*850, 
carbon 1*156, silicic acid 0*985; it closely agrees with the so-called 
schreibersite. According to Fischer, it is this body which gives 
rise to the Widmanstattenian figures, an opinion which Berzelius 
had expressed at an earlier period. 

These three substances a’rc more or less perfectly crystallised; 
all of them are magnetic; the principal mass and the little plates are 
only refractory, the latter even more so than iron; the sulphide of 
iron, however, is also attractory. 

The presence of bromine, which, according to Humboldt’s com¬ 
munication to the Institute of France, Fischer had detected in the 
Braunau aerolite, has not been confirmed by a closer examination. 


(1) Pogg. Ann. LXXII, 475; Jahrb. Miner. 1847, 853; Compt. Rend. XXV, 627; 
Sill. Am. J. [2] V, 338; VII, 171. 

(2) Pogg. Ann. LXXII, 575 ; LXXIII, 590; Jahrb. Miner. 1848, 320. 
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The meteoric iron of Braimau is one of the three, the fall of which 
has been actually observed. . 

Aerolites or Seeiasgen. —The meteoric iron of Seelasgen (in the 
district of Schwiebus, near Frankfort-on-the-Oder), which was found 
in December, 1847, at a depth of seven yards in the earth, has 
been described by Goppert, Glocker(l), Partsch(2) and W. G. 
Schneider(3); it has been analysed by Duflos(4) and by Bammels- 
berg(5). According to Schneider, the mass weighs 218 lbs., and 
greatly resembles in its outward appearance the meteoric iron of 
Braunau. It is covered with a coating of blackish-brown sesqui- 
oxidcof iron, in some places not thicker than a sheet of paper, but hav¬ 
ing generally a thickness of from J to § Parisian lines. Its shape is 
irregular, partly spherical, partly roval, with a broad basis and an 
obtuse point. The height of the mass is 1 foot 2i inches (Par.) 
The smaller diameter of the base is 10| inches, the larger one 1 foot | 
of an inch. The largest circumference is 3 feet 3ft inches. The sur¬ 
face exhibits many alternating flat and deep cavities, and in some places 
strongly projecting protuberances. The interior consists of compact 
native iron, extremely soft, of a light steel-grey colour, with a yel¬ 
lowish lustre, which is penetrated by delicate zig-zag crevices. Ircfti 
pyrites is disseminated through the mass in considerable quantity; 
sometimes in small aggregated portions, sometimes in isolated nuclei 
of varying sizes, either spherical, having a diameter of from -fa to ftv 
of an inch, or cylindrical, having a diameter of ft, ft, and even f, and 
a length of -jV to -yV of an inch. The mass is acted upon by hydro¬ 
chloric acid only after long ebullition. The fracture is finely grained, 
and remarkably foliaceous and almost tin-white upon the planes of 
structure, which exhibit beautiful rectangular crystal!ine faces; in the 
other parts it breaks like a slag and is hackley. Etching does not pro¬ 
duce the Widmanstiittenian figures, a statement which is confirmed by 
Partsch, but only granular projections, interrupted by short delicate 
lines, the majority of which follow the same direction. The spec, 
gravity is at 10°, 7*59 according to Partsch, from 7*63 to 7*71 
according to Duflos, and 7*7345 according to Bammelsbcrg. 
Hardness, according to Partsch, = 4 0. Duflos has analysed only 


(1) Bresl Ztg. 1847, 8, 9, Dec.; Ilaiding. Berichte (comp. II, 379) III, 471; Pogg. 
Ann. LXXIII, 329; J. Pr. Chem. XLII, 431. 

(2) Wien. Acad. Ber. I, 153. 

(3) Pogg.. Ann. LXXTV.57. 

(4) Pogg. Ann. LXXIV, GJ ; Jalirb. Miner. 1848, 808 ; Ann. Ch. Pharm. LXVI, 260. 

(5) Pogg. Ann. LXXIV, 443. 
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^roiues the principal mass; his experiments leave undecided the nature of the 
seeiu.gen. admixed sulphide of iron and of the residue remaining upon treatment 
with hydrochloric acid. He found: iron 90000, nickel 5 - 308, cobalt 
0434, manganese 0912, copper 0104, silicium 1*157, residue 0834. 
He states that the substance disseminated in the principal mass, chiefly 
consists of sulphide of iron; when treated with hydrochloric acid, it 
leaves brilliant metallic plates of graphite, and a brown strongly 
staining residue which appears to indicate silicium and chromium. 

Rammclsberg found that treatment with hydrochloric acid leaves 
a residue, in which three different substances may be distinguished : 
1. A light powder of charcoal; 2. Plates of graphite; 3. A heavy 
metallic, nearly silver-white powder, containing a great many acicular 
crystals, perceptible by the aid of a lens. The result of analysis 
was as follows: 

Fe Mn. Ni. Co. Sn Cu. Si. C. Total. 

92-327 C-228 0067 0049 0020 0-520 0-183 

The granular sulphide of iron which is present has a spec. grav. 
4*787, a number which is perhaps somewhat too high, on account of 
ap admixture of iron ; this substance has been described under the 
name of iron-pyrites, but unjustly so, for it is soluble in hydrochloric 
acid. It contains: 


S. Fc. Ni Co. Co. Cu. FeO. Cr s O a . 

28-155 05-81G 1-371 1-371 0-560 0-874 1-858 

Rammclsberg is of opinion that the nickel is present in the form 
of nickeliferous iron. After deducting from the total amount of 
sulphur the quantity which is necessary to convert the copper into 
Cu 2 S, iron and sulphur remain in the proportion of the protosul¬ 
phide, not in that of magnetic iron-pyrites. 

The residue left after treatment with hydrochloric acid is a 
mixture of white silicic acid (perhaps from the glass), of light, loose 
charcoal, and of brilliant plates of graphite; it contains, moreover, a 
large quantity of metallic particles, exhibiting under the microscope 
a whije lustre; they are probably residues of the principal mass of 
iron which had been left undissolved by the acid. After the charcoal 
and silicic acid had been separated by lixiviation, two analyses gave 
the following results: 



S. 

P. 

Fc. 

Ni. 

Cu. 

Sn. 

1 . 

_ * 

6-13 

59-23 

26-78 

0-78 

0-20 

2. 

0-26 

7-93 

61-13 

28-90 

* 



* Not determined. 


Owing to this mixed condition, the nature of this substance, 
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originally obtained by Berzelius in the investigation of the 
aerolites of Bohumilitz, Siberia and Elbogen, and subsequently 
examined by Sllliman and Hunt, who procured it from those of 
Texas and Lockport, was hitherto very imperfectly, understood. 
Shepard has designated it by the term dyslitite, whilst he assigns 
the name schrcibersite to small striped prisms, discovered in the 
meteoric iron of Bishopvillc, and which he believes to be sulphide of 
chromium. 

The quantity of carbon, according to Ra'mmelsberg, is 0*52 per 
cent. 

Meteoric iron of Arva. —Patera and Lowc(l) have examined the 
meteoric iron of Arva. The former found the spec. grav. to be 7’814. 




Patera. 

Lowe. 

' Iron. 

89-42 

9313 

94-12 

'90-171 

91-361 

Nickel. 

8-91 

5-94 

5-43 

7-321 

7-323 

Cobalt and Copper. 

trace 

trace 

trace 

trace 

trace 

Silicium and carbonaceous residue . 

1-41 

— 

— 

1-404* 

0-938 

Sulphur. 

— 

— 

— 

traces 

— 


* With metallic spangles of yellow colour. 


Patera(2) found, moreover, the same metallic compound in light 
steel-grey plates and grains, which Berzelius has observed in the 
meteoric iron of Bohumilitz, but omitted to denominate. They are 
flexible, and exceedingly magnetic. Hardness = 6-5; spec. grav. from 
7*01 to 7'22. They contain, according to the mean of three analyses: 
phosphorus 7'26, iron 87‘20, nickel 4*24, together with some carbon, 
the amount of which was not determined. Patera and llaidingcr 
propose the name of Schreibersitc, which name had previously been 
given by Shepard to another meteoric mineral. Ilaidinger is 
accordingly inclined to apply to Shepard’s schrcibersite the term 
shepardite, retaining the name of schreibersite for the mineral of 
Arva. 

The fall of aerolites in Hungary has been described by 
Stedler(3). 


(1) Oestr. Blatter fur Lit. 1847, No. 169, p. 670; Hauling. Berichte (comp. II, 379) 
III, 62, 70; Jahrb. Miner. 1848, 698 ; 1849, 199 5 J. Pr. Ctacm. XLVI, 183. 

(2) Oestr. Blatter fur Lit. 1847, No. 175,. 694 ; Description of the iron and of the 
locality where it was found, Wien. Ztg. 17, April 1844 and March 1845. 

(3) Oestr. Blatter fur Lit. 1847, 343; Jahrb. Miner. 1848,64; llaiding. Berichte III, 
282. 
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Meteoric iron of Schonenfeerg. —Schafhautl(l) has reported upon 
the fall of an aerolite, weighing 14 lbs. 8£ 02 ., near S.chonenberg 
in the Mindel-Valley, County of Schwaben, district of Burgau, 
which took place December 25, 1846 (2). This aerolite is now in 
Munich. 

American Meteorites. —Shepqrd(3) in continuation of his former 
communication, reports upon twenty-three American aerolites, from 
which we quote the more interesting and more minutely described 
cases. 1. From Walker County, Alabama. This specimen was 
previously (1845) described by Troost. Pear-shaped mass of iron, 
weighing' 165 lbs., found remote from any settlement, with the 
thicker end buried in the- ground. It was without any abrupt pro¬ 
minences or depressions, and covered by a smooth black crust. It 
did not afford, by etching, the Widmannstattcnian figures, although 
it exhibited glistening freckles, or angular spots of the size of fine 
grained gun-powder, which were occasionally intermingled with 
shining lines and fibres; spec. grav. 7'265. It contained 99-89 of 
iron, mixed with calcium, magnesium, and aluminum. 

2. From Scriba (Oswego) New York. This mass was discovered 
by Mr. Prcndergast in the possession of a blacksmith who had 
found it in the vicinity of his coal-pit. It was very similar to 
the preceding specimen; and had the same smooth surface and 
black crust, the same freckles after etching, and the same compo¬ 
sition. The external form, the freckles, the fused crust, together 
with the remote place where it was found, induced Shepard to 
claim for these two masses a meteoric origin, although the charac¬ 
teristic admixtures are absent, which are usually found in meteoric 
iron. 

3. From Babb’s mill, ten miles north of Greenville, Green 
County, Tennessee (previously described by Troost in 1845). In 
this place two masses were found, one of which weighed from 12 
to 14 lbs.; it had a fine grained crystalline structure, and consisted 
of malleable iron. The second mass, weighing about 6 lbs. is in the 
possession of Mr. Shepard; it exhibits the depressions with blunt 
rounded angles and edges, which are usually found in' meteoric 
iron, and is covered with broad patches of a thin, yellowish, ochrey 
brown incrustation; spec. grav. 7-548. It is close grained and per¬ 
fectly compact, taking a very high polish, and exhibiting at the same 


(1) Augsb. Allg. Ztg. 1847, 1. Jan.; Pogg. Ann. LXX, 334. 

(2) Miinchener gelehrte Anz. 1847, XXIV, 553. 

(3) Sill. Am. J. [2] TV, 74. 

(4) SiU. Am. J. [2] II, 392. 
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time a colour rather whiter than that of steel. It shows no Wid- 
manstattenian figures, on being corroded with nitric acid, although 
on very close inspection, minute, whitish spots (isolated and col¬ 
lected into patches) may be seen here and there, scattered without 
order over the surface. Fracture fine granular; lustre silvery. 
Troost found (probably in the larger mass) iron 87*58, and nickel 
12*42; remarking, however, that the ratio of nickel given was pro¬ 
bably too high, and that the mass might contain .other ingredients. 
Shepard found his piece to consist of iron 85*30, and nickel 14*70,' 
together with traces of calcium, magnesium and aluminum. 

4. From Burlington, Otsego County, New York. This mass, 
ploughed up in 1819, originally 150 lbs. in weight, has been pre¬ 
viously described by Silliman. At present its weight has been 
diminished to about a dozen pounds, portions having been cut off 
from time to time. It is coarsely crystalline and of a hackley frac¬ 
ture. Its polished faces show a very high lustre, with a colour of 
nearly the same whiteness as German silver. Exhibits the Widman- 
stattenian figures. Hardness very considerable. Composition accord¬ 
ing to Rockwell, iron 92*291, nickel 8*146. Shepard found iron 
95*200, nickel 2*125, insoluble matter 0*500, sulphur and loss 
2*175. 

5. From Asheville, Buncombe County, North Carolina(l). 
Shepard states that this meteorite contains cobalt, magnesium, and 
phosphorus; the amount of nickel is as high as 5 per cent, that of 
the silicic acid considerably below 0*5 per cent. 

6. From Hommoney Creek, Buncombe County, North Carolina. 
The mass weighing nearly 27 lbs. was found near an old house. It 
is rather flat on one side, as though it had been laid, when semi-fluid, 
on a ‘somewhat plane surface, whilst its other sides are irregular, 
with cavities and various inequalities. The interior is very vesicular 
and somewhat malleable. Its surface is rather tuberose and jagged, 
the colour varies in shade from brown to black, sometimes it is 
variegated (especially in the bottoms of the cavities) with an ash- 
coloured earthy matter. This last was undoubtedly derived from the 
circumstance, that the mass was for a considerable time employed as 
a support for the fuel in the fire-place of a farmer’s kitchen. In one 
spot, nearly buried within the substance of the iron, a few grains of 
a dull, yellowish, grey olivine were noticed. Near the surface, the 
structure is eminently vesicular; the cavities, however, grow smaller, 

* Die Meteoritcn von Partsch, Vienna, 1843, 116. 
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as the distance from the surface increases. The fresh fracture has a 
colour and lustre, intermediate between those of steel and magnetic 
iron-pyrites. Etched surfaces exhibit, in a very distinct manner, the 
most delicate Widrnannstattenian figures. Hardness about that of 
grey cast-iron; spec. grav. 7 32. Composition, iron (with traces of 
chromium and cobalt) 98*19, nickel 0*23, carbonaceous insoluble 
matter, and loss 1*58. The yellowish olivine-like grains consist of 
silicic acid and lime, magnesia and sesquioxide of iron. 

7. From Lockport, New York. In addition to the constituents 
previously pointed out, nickel, copper, phosphorus and silicic acid, 
Shepard detected cobalt. 

8. From the Black Mountain, head of Swannanoah River, North 
Carolina. The fragment weighs only 21 ozs. and is evidently a por¬ 
tion of a mass that must have been much larger. Its texture is 
throughout highly crystalline, having all the laminae (which are 

inch thick) conformably to the octahedral faces of a single indivi¬ 
dual. These layers adhere to one another with much tenacity; the 
particles are somewhat oval in form; a result which seems to be due 
to the existence of very minute veins of magnetic iron-pyrites. The 
mass contains several rounded and irregular nodules of a graphite¬ 
like substance (from £ to 1 inch in diameter) with which foliated 
magnetic iron-pyrites occurs; spec. grav. = 7*261. Composition: 
nickel with traces of cobalt 2*52, iron 96*01, insoluble matter, sul¬ 
phur, and loss 1*14. 

9. From Cocke County, Cosby’s Creek, Tenncssee(l). The ori¬ 
ginal mass, which had been used, with the exception of a small 
piece of 1 lb., was an oblong rectangular block, weighing about 
2000 lbs. and containing a great quantity of large perfectly octahe¬ 
dral crystal*. Another mass weighing 112 lbs. was found in the 
vicinity of the former. It was malleable, very white, and easily cut 
with a sharp instrument. In other respects, both masses were 
identical. 

10. From Randolph County, North Carolina. This mass, (2) origi¬ 
nally 2 lbs. in weight, is distinctly foliated, the laminae being thin, 
and much interlaced. Colour and lustre like that of mispickel. 
When etched, it presents very fine, almost invisible feathery lines, 
much resembling hoar-frost on window-pane. Hardness equal 
to that of the best tempered steel; spec. grav. 7*618. The only 


(1) Previously described by Troost, Sill. Am. J. XXXVIII, 250, and by Shepard, 
Ibid. XLIII, 354, also by Partsch, die Mcteoriten, 151. 

(2) Described by Shepard, Sill. Am. J. XVII, 140. 
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metal Shepard has been able to detect in this steel is cobalt, and 
this only in traces. He found, moreover, a reddish-brown powder, 
insoluble in nitro-hydrochloric acid, which he considered as silicic acid. 

11. Meteoric iron from Otsego County, New York. Its weight 
was 276 grs.' and its figure almost spherical. It was covered with a 
black coating, and exhibited a foliated or foliated-columnar structure, 
the columns radiating from the centre to the circumference. Its 
colour was a light steel-grey, with a faint yellowish tinge; some¬ 
what analogous to that of magnetic iron-pyrites. Through the mass 
there were disseminated very minute perfectly round globules of 
magnetic iron-pyrites, which were easily detached, leaving behind 
cavities with smooth silvery walls. "When etched, it exhibited a 
beautiful crystallisation. It contains 94 - 57 per cent of metallic iron, 
together with copper, nickel, cobalt, sulphur, carbon, tin (?) and 
perhaps chromium. 

12. Shepard(l) gives some particulars respecting a very remark¬ 
able fall of stones in Linn County, Iowa, February 25, 1847. The 
fragments Shepard obtained from these stones, which weighed from 
40 to 50 lbs., exhibited small globules of nickeliferous iron, dis¬ 
persed through a greyish felspathic mass. 

13. For an account of the fall of a meteorite near Castine, Maine, 
May 20, 1848, we are indebted to Clcaveland and Slicpard(2). 
The stone weighed 1| lbs. j it had a black coating, and a somewhat 
wedged shape : one surface was nearly even, the other irregular and 
slightly undulated. Spec. grav. = 3‘456. It resembles, in its 
general appearance, the Pol taw a ^stone (March 12, 1811), it is 
however, of a much lighter colour, and exhibits a more nacreous 
lustre, but no spots of rust. . The nickeliferous iron, which is 
disseminated through the mass, is of an unusual silvery lustre. The 
magnetic iron-pyrites present shows a similar appearance. A few 
delicate black dots may be distinguished, moreover, which show 
before the blow-pipe the reaction of chromium, and are probably 
chrome-iron. The malleable iron was extracted by means of the 
magnet, and amounted to 11-22 per cent of the whole stone. It 
contained iron 85-3 and nickel 14-7. The earthy constituents of this 
stone, which is soluble in concentrated hydrochloric aeid^ appears to 
be a trisilicate of protoxide of iron and magnesia, a mineral fre¬ 
quently found in meteorites, and which Shepard proposes to 


(1) Sill. Am. J. [2] IV, 288, 429; I’ogg. Ann. LXX1V, 320; Jahrb. Miner. 1848, 
850. 

(2) SUL Am. J. [2] VI, 251. 
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describe under the name howarditc in a subsequent communica¬ 
tion. 

Silliman, Jun. and Hunt(l) have analysed the meteoric iron of 
Texas and Lockport. They found in the former iron 90911, nickel 
8*462, phosphides, carbon, copper, antimony (or possibly a new ele¬ 
ment) 0*500. The latter contains iron 92*583, nickel 5*708, copper 
and arsenic traces, insoluble residue 1*4. Both varieties exhibited, 
when etched, AVidmannstattenian figures. 

Silliman, Jun.(2) describes a meteoric stone, the fall of which 
was observed in Concord, New-IIampshire in October, 1846. The 
external surface of this stone, which w*eighs 370i grs., is glazed with 
a brilliant enamel of a greyish-white, with occasional patches of deep- 
brown metallic stains. The interior is scoriaccous, like the frit pro¬ 
duced by the partial fusion of felspar. Tire porous character of the 
mass rendered an accurate determination of the spec. grav. impossi¬ 
ble. Its hardness is about 6*5, and it easily scratches felspar. The 
larger part of this stone is quite white in colour, and the fracture 
has a vitreous lustre. The whole bears every mark of having been 
intensely heated. The portions which have the iron stain are small 
and exhibit, even under the microscope, no metallic points. Before 
the blow-pipe it dissolves with effervescence in carbonate of soda, 
and yields on cooling an almost opaque glass. Alone, in the platinum 
forceps, it fuses on the edges, and emits a phosphorescent light, 
imparting at the same time a clear soda-yellow to the flame. Com¬ 
position : silicic acid 84*973, magnesia 12:076, soda 2*218, loss 
0*233. These numbers lead ty the formula MgO, 3 SiO.., NaO, 
Si0 3 , approaching that of a mineral found by Shepard in the 
meteoric stone of Bishopville in South Carolina, for which he has 
proposed the name chladnite. 

Troost(3) describes a meteoric iron, found at Murfreesboro’, 
Rutherford County, Tennessee, from which district the same inquirer 
had obtained not less than ten other aerolites which have all been 
described in Silliman’s Journal. The mass, the fall of which was 
not observed, weighed about 19 lbs ; it had an irregular oval shape, 
and was coated with a crust of about 2 millimeters in thickness, 
resembling brown iron-ore. The metal has the lustre of iron, and 
a crystalline fracture; it is malleable, but somewhat harder than the 

(1) Sill. Am. J. [2] 11, 370; Pogg. Ana. LXXI, 544; J. Pi. Chcm. XJ.II, 458; 
comp. Rammelsb. llandw. 3. Suppl. 80. 

(2) Sill. Am. J. [2] IV, 353. 

(3) Sill. Am. J. [2] V, 351. 
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other meteorites from Tennessee, inasmuch as more time was required 
for dividing it by means of a saw. Polished surfaces show Widman- 
statenian figures of a rhombic and triangular form. It appears to 
be nearly free from foreign admixtures. The cut exhibits, however, 
a circular mass, of -f' Tl of an inch in diameter, which Troost considers 
as sulphide of iron (magnetic iron-pyrites); on the other surface two 
small cavities are perceptible, the one being -£•, the other T l jr of an 
inch in diameter. With these exceptions, the metal is homogeneous 
and compact. An approximative analysis showed less nickel than 
has been found in any other specimen of the Tennessee meteorites, 
namely, iron (hr 00, nickel 2’4-0, and 1*00 of insoluble substances not 
farther investigated. 

Shcpard(l) has given a synopsis of all the facts known with 
respect to aerolites, which we cannot pass over, as it contains a 
variety of new statements. According to the author, the number of 
mineral species observed in these bodies amounts to 37, of which 
those marked + are peculiar to the meteorites. Sulphurous acid(a), 
sulphate of magnesia, sulphate of soda, + hyposulphite of soda, 
t hyposulphite of magnesia, chloride of calcium, chloride of magne¬ 
sium, f soluble silicic acid(b), t sulphate of protoxide of nickcl(c), 
sulphate of protoxide of iron(d), + scsquichloride of iron(e), + proto¬ 
chloride of nickel(e), + protochloridc of cobalt(f), chloride of so- 
dium(g), apatite(h). 

Apatoid (e and i) small yellow, half-translucent grains. Hardness 
5'5. Fuses on charcoal before the blow-pipe, and becomes black. 
Dissolves in borax, forming a greenish-yellowish glass. Contains no 
phosphoric acid. 

f Sphcnomite (Shepard), greyish-brown crystals w’ith a tint of 
yellow; tubular, and very small. Hardness 5‘5. It occurs upon 
black crystals of augite, and, interlaced with anorthite, in the stone 
of Juvcnas. It yields, before the blow-pipe, a black magnetic glass; 
it dissolves in borax with effervescence, and exhibits the reactions of 


(1) Instit. 1847, 379, from Rep. Amer. Geolog. Assoc.; Beinert, dcr Meteorit von 
Braunnn, Breslau, 18-48, 80; Arch. Pli. Nat. VI, 332. 

(a) In almost all meteorites in the moment of their fall; easily perceptible in the 
stone of Bishopvillc, by fracture or friction. 

(li) All in the aerolite of Bishopville. * 

( c) In the aerolite of Alais (Bcrz.) 

(d) In the aerolite of Cocke County, Tennessee. 

(e) In the aerolite of Clairborn, Ashville, North-Carolina. 

(f) In a red rain near lllankcnburg, Journ. de Pliys. LXI, 469. 

(g) In the aerolite of Stannem. 

(hi In the aerolite of Richmond. 
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sphene. It is soluble in nitric acid, a heavy white powder, insoluble 
in ammonia, being left. The solution contains silicic acid and 
lime. 

t Dyslititc (Shepard); a brownish-black powder remaining behind 
on dissolving a very great number of meteoric masses in acids. 
From 0 25 to 2*25 per cent of the masses. (This is the sclmiibersitc 
of the German mineralogists. Comp, the analyses of the meteoric 
masses of Braunau, of Seelasgen, and of Arva.) 

Mica (i). 

t Iodolite(b) (Shepard), occurs in compact, angular, slightly 
rounded grains, the largest of which have | of an inch in diameter. 
Three directions of cleavage, which are, however, rather indistinct. 
Colour smalt-blue; lustre resembling that of nitre. The grains are 
semi-translucent, and easy to break. Hardness from 5*5 to 0*0. 
Enter into ebullition before the blow-pipe, and yield an almost 
colourless turbid glass which, when hot, has a slight amethystine 
tint. "When pulverised and heated with boraeic acid upon iron 
wire, no reaction is perceptible. Readily soluble in hydrochloric 
acid; ammonia produces a precipitate in this solution, which appears 
to contain only silicic acid, but not a trace of lime and magnesia. 

Anorthite(k). 

t Cbladnitc (Shepard), occurs in imperfect crystals, some of 
which have as much as 1 inch in diameter. The primitive form 
is an oblique double prism, which is found together with the forms 
of felspar and albite. The natural planes are not sufficiently even 
to admit of measurements. Cleavage, which it readily suffers, leads 
to angles of 120° and GO". Colour snow-white, rarely greyish. 
Lustre nacreous, passing over to that of nitre. Translucent; in 
pieces which have not been separated, scmi-translucent. Hardness 
from 6*0 to 0*5. Very frangible. Pieces of half ah inch in size may 
be readily crushed between the fingers. Spec. grav. 3*110. When 
heated alone before the blow-pipe upon charcoal, it forms readily, and 
with incandescence, a white enamel; with borax it yields slowly a 
translucent glass. It is a trisilicatc of magnesia, and forms almost 
§ of the stone of Bishopvillc. 

Augitc(g and k). 

+ Chantonnite (Shepard), in the meteoric Stone of Chantoimey. 
Angular solid masses, or black veins. Hardness from 0*5 to 7*0. 
Spec. grav. 3*48. Fuses before the blow-pipe, at the edges, to a 
black slag. 


(i) la the meteoric iron of Weston. 


O) In the aerolite ol Juvuun 
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Olivine. 

Gan ict (1). 

Limonitc, under the crust of oxide with which the iron masses 
are coated, and under the rust upon the fresh planes of fracture of 
various stones. 

Chrome iron-ore (in). 

Magnetic iron-ore. Massive in the veins and the coating of the 
stone of Scriba; remains also, mixed with dyslitite, in form of a 
black powder, when certain species of meteoric iron are dissolved in 
acids. 

f Native iron, in the iron of Burlington, Scriba and Walker 
County, the meteoric origin had become doubtful, although unjustly 
so, on account of the absence of nickel, chromium, and cobalt. 
Spec. grav. from 7*26 to 7*5. It is soft, and of a fracture some¬ 
times fibrous, sometimes granular. Its smooth surface shows, like 
nickelifcrous iron, numerous brilliant points, interspersed among pro¬ 
jecting lines of a silvery lustre. 

f Nickelifcrous iron. This name probably embraces several 
varieties. Spec. grav. from G o to 8*0. 

f Native steel in beautifully crystallised masses, generally exhi¬ 
biting parallel lamina*, confusedly intersecting each other. Hard¬ 
ness from 0*0 to 6-5. Spec. grav. from 7 33 to 7 4. Colour steel- 
grey. Etching brings out beautiful crystalline figures. It occurs in 
the masses of Randolph County (North Carolina), and of Bedford 
County. 

Magnetic iron-pyrites. Primary form a rhombic, secondary a 
six-sided prism; faces of the crystals steel-grey, fracture copper- 
coloured, slightly yellowish. The crystals are usually hollow, or exhibit 
roundish cavities. They occur also in foliaceous masses. Spec, 
grav. 4*454. It was found in the iron of Cocke County, Ten¬ 
nessee. The crystals to which this description refers are contained in 
the stone of Richmond; they occur, moreover, although of a slightly 
different form, in the stone of Juvcnas. 

f Schreibersite(b). Small prisms, deeply striped, with somewhat 
indefinite corners. Cleavage parallel to the planes of the prism. 
Hardness 4*0. Lustre imperfectly metallic. Opaque, easily frangible. 
Disengages before the blow-pipe sulphurous acid without effer¬ 
vescence, a black magnetic glass remaining behind. Yields with 
borax a beautiful yellow bead, becoming paler on cooling, and 
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(l) In the aerolite of Ivoiiieiioro, 

(m) In the aerolite of JSnsisheim, ami m lhat of Cliaasigny. 
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assuming sometimes a greenish tint. On addition of tin a green glass 
is obtained, owing to the presence of chromium. The iron appears to 
be accidental, and to belong to magnetic iron-orc, adhering mecha¬ 
nically. Schreibersite is probably scsquisulphidc of chromium. 

Sulphur (b). 

Molybdenum (d). 

Meteoric Dust. —Within the last few years the fall of meteoric dust 
has been repeatedly observed; several specimens of this dust have 
been examined. Unless of undoubted volcanic origin, this dust, as it 
would appear from Ehrcnbcrg , s(l) researches upon the infusoria, 
it contains, is almost invariably derived from South America; it is 
kfcpt suspended for some time in the dust-fogs of the zone of the 
trade-winds, and occasionally carried over to Europe by south-westerly 
winds (sirocco, fiihn), on account of which Ehrenberg proposes the 
term “ dust of the trade-winds.” Red dust, deposited from a fobn- 
wind upon the snows of the Fustcr-Valley, in the Tyrol, [March 31, 
1847, and likewise observed in Freysing and Chambery(2), has been 
examined by Oellacher(3), and by . Hcinisch and Kanka(4). 
The former, on the ground of two comparative analyses considers it 
to be dust from the Sahara, while the latter are inclined to believe, 
that it is the ordinary dust from the mountains of the district, occa¬ 
sioned by the fall of avalanches, and carried away by north¬ 
westerly winds. Ehrenberg pointed out, by microscopic investi¬ 
gation, that it consisted of a great variety of particles, which have 
not been under the influence of volcanic actions, and exhibit the 
same composition as the dust regularly falling in the Atlantic, near 
the Cape Verd Islands. It contains 6G different forms of fresh¬ 
water-infusoria. 

On the other hand, the dust which fell upon Barbadoes, 
May 1, 1812, during the eruption of the volcano of St. Vin¬ 
cent, was of volcanic origin. It was likewise microscopically 
examined by Ehrcnberg(G), who found it to consist of vitreous 
translucent, frequently rounded particles, exhibiting sometimes 
a brownish or yellow, sometimes a reddish-brown, or even black 
colour in transmitted light. Interspersed with them were cellular 


(1) Berl. Acad. Ber. 1847, 319 ; 1848, 285. 

(2) J. Pr. Chan. XLV, 217. 

(3) Wien. Ztg. 1847, 2. Juni, 29. Nov.; Haiding. Ber. (comp. II, 379) III, 430. 

(4) Pogg. Ann. LXXIII, 607. 

(5) Ilaiding. Berichte III, 289 ; Oestr. Blatter fur Literatur und Kunst, 13. October, 
1847. 

(6) Berl. Acad. Ber. 1847, 152. 
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particles, closely resembling powdered pumice-stone, and frequently 
small crystals similar to augite, and exhibiting a greenish colour. 
Many were colourless. But even this dust contains 19 kinds of 
organic substances, which are known only as fresh-water and con¬ 
tinental formations, a fact leading to interesting geological conclusions, 
which do not, however, exactly belong to the province of this Iteport. 

Gibbs(l) examined meteoric dust which had fallen upon a 
British vessel in the Atlantic. This substance, an account of which 
was published by Ehrcnberg(2) at an earlier period, is only attacked 
with difficulty by hydrochloric acid; it had to be decomposed by 
hydrofluoric acid. Gibbs found: 

Water and organic matter . . . 18-53 Carbonate of lime.9'59 

Silicic acid.37-18 Magnesia.1-80 

Alumina ..10-7-1 Fotassa.2-97 

Sesquioxide of iron.7-05 Soda.* . l'OO 

Sesquioxidt of manganese . . . 3-44 Protoxide of copper.0-25 

Particulars respecting the fall of meteoric dust in Vienna have 
been published, moreover, by llaidinger, Rcissck and Ehrlieh(3). 
Rcissek is inclined to derive this dust from an eastern country, from 
the planes of South Russia, whilst Ehrcnberg considers it as a 
a dust of the zone of the trade-winds. 


(1) Pugg. Ann. LXXI, 567 ; Jahrb. Miner. 1848, 488 ; Bert Acad. Ber. 1846, 205. 

(2) Wien. Acad. Ber. lift. 2, 138; llaidiug. Ber. (comp. 11, 379) III, 489 ; IV, 151, 
152. 304. 

(3) liaidingcr's Bcrichtc IV, 313. 
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236-8 

564-8 

266$ 

212$ 

511 

28 1 $ 

224$ 

538 

296$ 

236$ 

565 

266-25 

213 

51T25 

281-25 

225 

538-25 

296-25 

237 

565-25 

266 i 

2135 

512 

281$ 

225$ 

539 

296$ 

237$ 

566 

267 

213-6 

512-6 

282 

225-6 

539-6 

297 

237-6 

566 6 

267$ 

213$ 

513 

282$ 

225$ 

510 

297$ 

237$ 

567 

267-5 

214 

5135 

2S2-5 

226 

540T> 

297-5 

238 

567-5 

267$ 

214 j; 

514 

282$ 

226$ 

541 

297$ 

238$ 

568 

268 

214-4 

514-4 

283 

226-4 

541-4 

298 

238 4 

568-4 

268$ 

214$ 

515 

283^ 

226 i 

542 

298$ 

238$ 

569 - 

268-75 

215 

515-75 

283-75 

227 

545-75 

298-75 

i 239 

569-75 

268$ 

215$ 

516 

283$ 

227$ 

543 

298$ 

239.’. 

570 

269 

2152 

216-2 

281 

227 2 

543-2 

299 

239 2 

571'2 

269$ 

215$ 

; 517 

284$ 

227$ 

514 

299$ 

239$ 

571 

270 

216 

518 

285 

228 

545 

300 

240 

572 

270$ 

216$ 

519 

285$ 

228$ 

546 

300$ 

240$ 

573 

271 

216-8 

519-8 

286 

228-8 

546-8 

301 

240-8 

573-8 

271$ 

216$ 

520 

286$ 

228$ 

547 

301$ 

240$ 

574 

271-25 

217 

520-25 

286-25 

229 

547-25 

301-25 

241 

574-25 

271$ 

2175 

521 

286$ 

229$ 

518 

301$ 

241$ 

575 

272 

2176 

521-6 

287 

229‘6 

548-6 

302 

241-6 

575-6 

272$ 

217$ 

522 

287$ 

229$ 

549 

302$ 

241$ 

576* 

272-5 

218 

522 5 

287-5 

230 

549-5 

302-5 

242 

576-5 

272$ 

218$ 

523 

28/ ^ 

230$ 

550 

302$ 

242$ 

577 

273 

2184 

5234 

288 

230-4 

550-4 

303 

242-4 

577-4 

273$ 

218$ 

524 

288$ 

2305 

551 

303$ 

242$ 

578 

273 75 

219 

i 524-75 

288-75 

231 

55175 

30375 

243 

578-75 

273$ 

219$ 

j 525 

288$ 

231$ 

552 

303$ 

243$ 

579 

274 

219-2 

5252 

289 

2312 

552-2 

304 

2432 

5792 

274$ 

219$ 

526 

289$ 

231$ 

553 

304$ 

243$ 

i 1 

580 
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c. 

R. 

F. 

C. 

R. 

F. 

mm 

R. 

F. 

305 

244 

581 

320 

256 

608 

335 

268 

635 

3 054 

244-4 

582 

3201 

2564 

609 

3354 

2684 

636 

306 . 

244-8 

582-8 

321 

256-8 

oog-8 

336 

268*8 

636-8 

30G* 

2441 

583 

3211 

2561 

610 

3364 

268f 

637 

306-25 

245 

583-25 

321-25 

257 

610-25 

336*25 

269 

637-25 

30G % 

245 i 

581- 

3211 

2571 

611 

3361 

2694. 

638 

307 

245-G 

584-6 

322 

257 6 

611-6 

337 

269*6 

638-6 

3071 

2451 

585 

3221 

2574 

612 

3374 

2694 

639 

3075 

216 

585-5 

322 5 

258 

612-5 

337*5 

270 

639*5 

307 s- 

2461 

586 

3224 

2584 

613 

3374 

2704 

610 

308 

246-4 

586-4 

323 

258-4 

G13-4 

338 

270*4 

640*4 

308 i 

246-3 

587 

3231 

2584 

614 

3384 

2701 

641 

308-75 

247 

587-75 

323-75 

259 

614-75 

338*75 

271 

641-75 

3084 

2471 

588 

3231 

2591 

615 

3384 

2714 

642 

309 

247-2 

588-2 

3ei 

259-2 

615*5 

339 

271*2 

642-2 

3091 

2471 

589 

3244 

2594 

616 

3394 

2714 

643 

310 

248 

590 

325 

260 

617 

340 

272 

644 

310* 

2485 

591 

3251 

2601 

618 

3404 

2721 

645 

311 

248-8 

591-8 

326 

260-8 

618*8 

311 

272*8 

645-8 

31 H 

2481 

592 

326,1 

260“ 

619 

3414 

2724 

646 

311-25 

249 

592 25 

326-25 

2(51 

619-25 

341*25 

273 

646-25 

311 i 

2495 

593 

326; 

261 V 

620 

3415 

2734 

647 

312 

249'G 

593-6 

327 

261-6 

620-6 

342 

273*6 

647-6 

3121 

2495 

591 

3271 

2611 

621 

3424 

2734 

618 

3125 

250 

594 f> 

327'5 

262 

621-5 

342*5 

274 

648-5 

312i 

2505 

595 

327 J 

2625 

622 

343 J 

27 44 

619 

313 

2504 

595-4 

328 

262-4 

622-4 

343 

274*4 

6494 

313', 

250 i 

596 

328 • 

2625 

623 

3434 

2741 

650 

31375 

251 

596*75 

328-75 

263 

62375 

34375 

275 

650*75 

3135 

25H 

597 

3281 

263,\- 

621 

343“ 

2754 

651 

314 

251-2 

597‘2 

329 

263-2 

624 2 

344 

275*2 

651*2 

3141 

251-5 

598 

3291 

2635 

625 

344 j! 

2754 

652 

315 

252 

599 

330 

264 

626 

315 

276 

653 

315-g- 

2524 

600 

330-J 

2644 

627 

3454 

2764 

654 

316 

252-8 

600-8 

331 

264-8 

6-27-8 

346 

276*8 

654*8 

3161 

2521 

601 

3311 

2641 

628 

3464 

2764 

655 

316-25 

253 

601-25 

33125 

265 

628-25 

346*25 

277 

655*25 

316-1 

253 J 

602 

3314 

265J 

629 

3465 

2774 

656 

317 

253-6 

602-6 

332 

265-6 

629*6 

347 

277*6 

656*6 

3171 

2534 

603 

332^ 

2654 

630 

3474 

2774 

657 

3175 

254 

603-5 

3325 

266 

630*5 

347*5 

278 

657*5 

3171 

2541 

604 

3324 

2664 

631 

3474 

2784 

658 

318 

254-4 

604-4 

333 

266-4 

631*4 

348 

278*4 

658*4 

318 J- 

2541 

605 

3331 

2665 

632 

3484 

2781 

659 

31875 

255 

605*75 

333 75 

267 

63275 

348*75 

279 

G59*75 

3181 

2551 

606 

3331 

. 2671 

633 

3484 

2794 

660 

319 

2552 

606-2 

334 

2672 

633*2 

349 

2792 

660*2 

3191 

2551 

607 

3344 

2674 

634 

3491 

2794 

661 
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c. 

R. 

1 <\ 

C. 

R. 

P. 

C. 

R. 

F. 

350 

280 

662 

353; 

2824 

668 

357 

285-6 

674-6 

350§ 

2804 

663 

35375 

283 

668-75 

3575 

285* 

675 

351 

280-8 

663-8 

353 4 

2S3g 

669 

357 5 

286 

675-5 

351* 

2804 

661 

351 

283-2 

669 2 

357 1 

28 6 S 

676 

35125 

281 

664-25 

3544 

283 g 

670 

358 

286 4 

676*4 

351-3- 

281 ’ 

665 

355 

281 

671 

358 A 

280* 

677 

352 

281-6 

663"6 

3544 

284g 

672 

358-75 

287 

677-7 

352* 

231* 

666 

356 

284-8 

672-8 

358" 

2874 

678 

352-5 

282 

666*5 

356* 

284-g 

673 

359 

287-2 

678-2 

352 

282* 

6 67 

356-25 

285 

67325 

359 J 

2874 

679 

353 

282-4 

6&7‘4 

356 s 

2854 

674 

360 

288 

680 


AUXILIARY TABLE 


FOK THE COMPARISON OF HIGHER TEMPERATURES. 


C. 

R. 

F. 

F. 

R. 

C. 

F. 

F. 


Directly. 

By addition. 

Di¬ 

rectly. 

By ad¬ 
dition. 

Di¬ 

rectly. 

By ad¬ 
dition. 


c. 

R. 

c. 

R. 

400 

320 

752 

720 

300 

375 

707 

675 

700 

3714 

296?, 

388?, 

31H 

500 

400 

932 

900 

400 

500 

932 

900 

800 

4264 

3414 

444-J 

355;; 

600 

480 

1112 

1080 

500 

6-25 

1157 

1125 

900 

482* 

385* 

500 

400 

700 

560 

1292 

1260 

600 

750 

1382 

1350 

1000 

53 / -fy 

430* 

555 g 

444? 

800 

640 

- 1472 

1440 

700 

875 

1607 

1 575 

1100 

593; 

474 % 

611* 

488" 

900 

720 

1652 

1620 

800 

1000 

1832 

1800 

! 200 

648!-; 

5194 

606 * 

533', 

1000 

800 

1832 

1800 

900 

1125 

2057 

2025 

1300 

7044 

5634- 

722* 

577* 

1100 

880 

2012 

1980 

1000 

1250 

2282 

2250 

1400 

760 

608 

7771 

622* 

1200 

960 

2192 

2160 

1100 

1375 

2507 

2475 

1500 

815g 

6524 

833', 

G66r; 

1300 

1040 

2372 

2340 

1200 

1500 

2732 

2700 

l600 

8714 

696g 

888-4 

711* 

1400 

1120 

2552 

2520 

1300 

1625 

2957 

2925 

1700 

926* 

7414 

944? 

755* 

1500 

1200 

2732 

2700 

1400 

1750 

3182 

3150 

1800 

982g 

785* 

1000 

800 

1600 

1280 

2912 

2880 

1500 

1875 

3407 

3375 

1900 

2000 

1037* 

1093* 

830* 

8744 

10554 

1111* 

844* 

8884 


EXPLANATION OF THE AUXILIARY TABLE. 

By the aid of this table the three scales may be compared up to 
I960 0 C., 1788° R.j and 2680° F., (degrees not corresponding to the 
same temperature.) 
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The conversion of degrees, terminating in two zeros, are found in 
the columns headed “ Directly,” e. g. : 

1100° 0. = 880? R. = 2012° F. 

1500° F. = 815* C. = 652*° R. 

On the other hand, the conversions of degrees, not terminating in 
two zeros, are contained in the columns headed “ By addition.” 

In order to convert 1142° C. and 1536° F., respectively into F. 
degrees and R. degrees, we find : 

In the auxiliary table . 1100° C.= 880° R.= 1980° F. 

To which are added from 

the principal table . 42° C.= 33*6° R.= 107*6° F. 

~Tl42° _ c7==T913'6° R7= 2087*6° C. F. 

In the auxiliary table . 1500° F. = 833J° C.= 666*° R. 

In tbe principal table . 30° F.= 2*° C.= 1*° R. 

, 153C/- F. = 8355° C. = 668*° R.~ 


For the sake, of shortness, we have used in these tables, indiscrimi¬ 
nately, vulgar and decimal fractions. We append a translation of 
the vulgar fractions occurring into decimal fractions : 

-«=0-11111 *=0*7778 -4 =0*3333 

■?, = 0-2222 -a- =0*8889 ■* =0*6666 

‘=0-4444 
5 =0*5556 



EASURES OF CAPACITY 
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Kilolitre, or stere, or cubic metre 61027-112000 35-3166100 i 1760-/74960 i 220-09687000 27-5121090 

! 

Myriolitre, or decastere . . .610271-120000 353-1661000 17607-749600 j 2220-96870000 275-1210900 
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MTMBOL8 AND EQI^IVALENTS ADOPTED IN THE ANNEAE REPORT. 


Aluminum 

Al = 

13-7 

Molybdenum 

Mo = 

46 

Antimony 

Sb = 

129 

Niobium 

Nb 


Arsenic 

As = 

75 

Nitrogen 

N = 

14 * 

Barium 

Ba = 

08-5 

Nox-ium 

No 


Beryllium 

Be = 

4-7 

Osmium 

Os = 

99f» 

Bismuth 

Bi = 

213 

Oxygen 

O = 

8 

Boron 

B- = 

10-9 

Palladium 

Pd = 

53-ar 

Bromine 

Br = 

80 

Pelopium 

Pe 


Cadmium 

Cd = 

5G 

Phosphorus 

P = 

32 

Calcium 

Ca = 

20 

Platinum 

Pt = 

98-7 

Carbon 

C = 

6 

Potassium 

K = 

39-2 

Cerium 

Ce = 

■17 

Rhodium 

R = 

52-2 

Chlorine 

Cl = 

35*5 

Ruthenium 

Ru = 

52’2 

Chromium 

Cr = 

20-7 

Selenium 

Se = 

39*5 

Cobalt 

Co = 

29*5 

Silieium 

Si = 

21-3 

Copper 

Cu = 

31-7 

Silver 

Ag = 

108-1 

Didymium 

1) 


Sodium 

Na = 

23 

Erbium 

E 


Strontium 

Sr = 

43-8 

Fluorine 

FI = 

18*9 

Sulphur 

S = 

16 

Gold 

Au = 

197 

Tantalum 

Ta = 

181 

Hydrogen 

11 == 

1 

Tellurium 

Te = 

64-2 

Iodine- 

I = 

1271 

Terbium 

Tb 


Iridium 

Ir = 

99 

Thorium 

Tli = 

59-6 

Iron 

Fc = 

28 

Tin 

Sn = 

59 

Lanthanium 

La 


Titanium 

Ti = 

25 

Lead 

Pb = 

103-7 

Tungsten 

W = 

95 

Lithium 

Li = 

6-5 

Uranium 

U = 

60 

Magnesium 

Mg= 

12-2 

Vanadium 

V = 

68-6 

Manganese 

M.n = 

27-6 

Yttrium 

Y 


Mercury 

Hg = 

100 

Zinc 

Zn = 

32-6 

Niekel 

Ni = 

29-6 

Zirconium 

Zr = 

22-4 


N,B,-THE ATOMIC WEIGHTS AND EQUIVALENT^ ARE ASSUMED TO BE EQUAL. 
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The numbers in [brackets] indicate that the volume quoted belongs to a series (sfrie, Folge) 

represented by such numbers. 
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